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FROM THE EDITOR 


P.... waste is an inescapable fact of life. 
Industrial societies produce astaggeringamount. 
Yet, considering how much waste we produce, 
and considering how many wasteful habits we've 
developed, it’s remarkable how little attention 
we pay to it. Most people have no idea what 
happens to their garbage or their body waste: 
putitat thecurb and somebody takesit, flush the 
toilet and it disappears. We don’t like to talk 
aboutit, because that’s considered rude, disgust- 
ing, unnatural, or dirty. Sounds almost like a 
taboo... 

A magazine tends to take on a life of its own. 
Every once ina while you stand back and take a 
look — to make sure it's accomplishing its mis- 
sion, and to see what unpredictable twists and 
turns it's taken. 

As we finished this issue of GARBAGE, | 
stood back. And I realized with some awe that 
one of the sub-plots is that we're butting heads 
with American taboos. 
That's risky. But do we 
have a choice? 

Years of ignoring the 
subject of waste is pre- 
cisely what has led to our 
environmental crisis. It’s 
as if we silently agreed to 
sweep it under the rug at 
a time when the rug 
seemed limitless. Then we 
found out the rug was not 
asbigas we thought;stuff 
was oozing out around 


In the next issue of 
GARBAGE 


COMING CLEAN AT HOME 
Household Hazardous Waste 


got used to it. There’s almost unanimous accep- 
tance of it now, partly because it’s become ap- 
parent that GARBAGE isn’t a spoof, isn’t stri- 
dent or offensive. But it’s also because (uncon- 
sciously) we timed it well. In the past year, gar- 
bage has becomea chic topic, almostas if, collec- 
tively, we decided to face it. And realized that it 
felt better than ignoring it. 

I'm relieved that our gamble paid off, but I 
never lost faith that it would. Why shouldn't 
people be interested? Afterall, everybody makes 
garbage. 


Well, now that trash is practically a polite sub- 
ject, we’ve taken on the other great taboo. If we 
hada board of directors, we may nothave gotten 
a consensus on the wisdom of putting a flying 
commode on the cover, or writing about toilets, 
sewage, and diapers all in the same issue. 

But we're confident that people really do 
want to know about 
these things. For us edi- 
tors, this has been the 
mostsatisfying issue yet. 
We watched our ownat- 
titudes evolve in the 
process of putting it to- 
gether. Starting out, we 
had a hands-off ap- 
proachandalotof worry 
about how we were 
going to make this pal- 
atable (so to speak), not 
to mention illustrate it. 


theedges. Wecan’tignore 
it anymore, and that 
means we're going to 
have to face the taboos. 
It’s happening more 
easily than I’d have 


Controlling Pests Without 
Chemical Warfare 


Plants as Air Filters 


"Better Living Through 
Chemicals" 


Then, as articles took 
shape and our under- 
standing grew, we 
found ourselves at ease 
with the subject and 
honestly fascinated with 


thought. When we first 
named the magazine 
GARBAGE, we met tremendous resistance. For 
example, our editors had already been making 
calls to sources and potential authors, identify- 
ing themselves as “from the Old-House Journal; 
we're starting a new magazine on the environ- 
ment.” People were friendly and encouraging. 
Then we named it: “Hello, I'man editor at GAR- 
BAGE magazine...” and suddenly some of them 
wouldn't talk to us. Environmentalists were 
among the most vocal (magazine consultants 
ran a close second) in condemning the name. 

It’s not as if we were asking these people to 
invest...so what if we wanted to takea risk? Why 
such resistance? I think it’s that word “taboo” 
again. Nobody wants to talk about the yucky 
stuff. Worse, everybody assumes that “the pub- 
lic” can’t deal with the yucky stuff. 

We kept our blunt name anyway, and people 


the possibilities of wa- 
ter conservation, the ne- 
cessity of toilet redesign, the stupidity of large- 
scale sewage treatment as it exists today, 
Through it all, of course, the scatological puns 
and jokes flew around the office. (It’s very help- 
ful to act infantile when confronting a taboo.) 
But we spared you most of that (resisting the 
impulse to call this issue “the scoop on poop”). 
Instead, you'll find a clear explanation of just 
what happens after you flush; you'll find good 
science and necessary controversy, practical 
suggestions and a call for changes that can only 
be legislated. Go ahead, read it, it’s surprisingly 
interesting. 
After all, everybody ... (you know). 
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LETTER 


More About the Paper 


Y. magazine is devoted 


entirely to our relationship with the 
environment and it emphasizes that 
each of us has a part in caring for that 
environment. 

The problem is that your new 
glossy magazine is not recyclable. In 
your subscription letter you say the 
magazine “doesn’t beat around the 
bush, but goes right to the heart of the 
problem: our throwaway society.” It 
seems to me that your nonrecyclable 
magazine is contributing to the prob- 
lem of a throwaway society. As one of 
the first magazines devoted to the 
problem of garbage and recycling, I 
think it would be important to set an 
example for your readers. 


Scott J. Jaeger 
Stevens Point, Wis. 


All magazine-grade paper, including 
glossy, is now recyclable, although it’s true 
that the clay used in coating creates sludge 
in repulping. GARBAGE is printed on 
Cross Pointe’s Troy Book stock, recycled 
and recyclable. It has no clay coating. 

— the editors 


Getting Involved 


i have a thought. If the 
clamshell burger container is a major 
polluter, couldn’t we all request that 
the burger we order to eat in the 
MacDonalds be served without the 
clamshell? Maybe we could go to the 
store with our own reusable clamshells 
for carry-out. 

Keep the answers and prob- 
lems simple so I can attack them myself 
and do what I can personally. I can’t 
affect the sludge on the bottom of 
Boston Harbor, but I can put out a 
smaller bag of trash for the garbage 
truck in Indianapolis. 


Andrew Buckner 
Indianapolis, Ind. 


A bout “In the 


Dumpster”: How about providing a 
name and address for the company so 
that we can send them the remains of 
their product. That way it will be in 
their bottom line, and will make a 
strong visual statement. Of course a 
letter explaining our actions would be 
mandatory, reminding them that the 
rest of their product line will be passed 
over on the grocery aisle, too. (Until the 
offending package is terminated.) 


Mighk Wilson 
Orlando, Fla. 


If you pass it over, how can you send the 
remains? — the editors 


A. every daily turn we 


have difficult choices. The other day I 
used oil-based paints and, for the first 
time, thought about the solvent-based 
paint residues left on the cleaning rags, 
newspapers, and in the glass jars in which 
we allow thinners to settle out. We use 
the settled, clear thinners again, but we 
toss out the rags, papers, plastic wrap 
used to preserve brushes, residue-en- 
crusted jars, disposing of them in a 
landfill. Will the landfill leak? When will 
it leak? And when will someone suffer 
from cancer as a result? 

Yes, GARBAGE comes none 
too soon. We need your magazine. We 
need answers. We need to explore al- 
ternatives. Your magazine will help. 


William B. Francik Jr. 
Lombard, Ill. 


Donald Betts/Horizon Photographics, Inc. 


W. do so many 


people use their age as an excuse for 
not getting involved? We older people 
have a decided advantage over 
younger people! We grew up in the 
pre-plastic, pre-disposable, pre-war 
years. We lived through the Second 
World War, and if we were at all 
aware, we got a good introduction to 
recycling, way back then. How many 
of us, | wonder, remember the famous 
slogan of those lean times: “Use it up, 
wear it out, make it do — or do with- 
out!” 

We have more tricks up our 
sleeves for recycling than a magician 
does colored scarves! C’mon, senior 
citizens, we have a lot to share with the 
younger generations, And it’s better to 
wear out than to rust out, isn’t it? 


Ann N. Malone 
E. Aurora, N.Y. 


Ad Policy 


i ou state on page 50 (Sept- 


Oct) of your new magazine, “I didn’t 
want my business to die from an 
overdose of higher moral purpose. A 
dead magazine wasn’t going to be 
much help to anybody.” 

Well, a dead planet will not be 
much help either. Imagine my surprise 
to find full-page ads in your premier 
issue from General Electric and Coors. 
That the bulk of your advertising 


The remains of a 
microwavable meal. 
(Incidentally, the 
manufacturer's address 
is on the package.) 
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Who Says 


Environmental Protection 
Makes Economic Sense? 


The Parnassus Fund Does! 


Parnassus is a mutual fund that invests in companies that are sensitive to 
the environment. We also invest in companies that practice corporate 
social responsibility -- firms that, for example, treat their employees well, 
have good affirmative action policies and are creative and generous with 
their charitable contributions. At the same time, we avoid investing in 
companies that manufacture weapons, produce alcohol or tobacco, are 
involved with nuclear power or have operations in South Africa. 


If you're interested in learning more about the Parnassus Fund, call us at 
(800)999-3505. We'll send you back a free prospectus and other infor- 
mation about the Fund. 


BaRNASSUS FUND 


244 CALIFORNIA STREET 
SAN FRANCISCO CALIFORNIA 94111 


[J Please send me a free prospectus containing more complete 
information on the Parnassus Fund including sales charges, man- 
agement fees and expenses. | will read it carefully before | invest 
or send money. 


[=] Please send IRA information. 
Name: — 
Address: ——— = 


City: —___ State _ Zip: _ 
Daytime Phone = 


Call (800) 999-3505 


L Distributed by Parnassus Financial Management 


appears to be from responsible organi- 
zations belies any contention on your 
part that you need revenue from these 
cynical manipulators. An injection of 
higher moral purpose is what you need 
to prevent your new venture from 
becoming another sellout yuppie rag. 


Harry Williamson 
Santa Rosa, Calif. 


hanks for the “From the 
Editor” message (Nov-Dec). So quickly 
we get lost in taking sides, being 
exclusive, etc. It is very encouraging to 
see an editor address such issues head- 
on, and with such clarity. 

Reading all the ads for the 
ways “free enterprisers” are devising 
to address environmental problems is 
exciting. One forgets that solutions to 
these seemingly overwhelming 
problems are limited only by the 
creativity and drive that we bring to 
them. Surely this can match the creativ- 


ity and drive that brought them into 
being in the first place! 

Thanks a million for such a 
well-done magazine. It can’t help but fly! 


Holly Cook 
Sherborn, Mass. 


Comments on Cars 


ith reference to wood 
for raised wooden vegetable beds [Ask 
Garbage, Nov-Dec]: Even with rot- 
resistant types of wood, one should 
still check that the woods have not 
been treated with chemicals. I live in 
the area where redwood products are 
produced, and I have a hell of a time 
finding untreated redwood posts, etc. 
Next, I must take exception to a 
comment in the car story. Many small 
businesses use the small pickups for 
work, not for pleasure. To suggest that 
small businesses be further penalized 


Office Recycling From Desk to Dock. 


Diversified Recycling Systems 


with yet another tax is a little much. 
Let's instead pressure the government 
to pressure the vehicle makers to 
produce more efficient trucks, vans, 
etc. I wish I could find a van that is 
more efficient. 

Finally, a word of praise. Your 
articles on chemically safe products 
such as the one on safe paints are 
extremely valuable for those of us who 
are chemical-sensitive. Kudos. 


J. Cohen 
Mendocino, Calif. 


appreciate Janet Marinelli’s 
article on cars and COz, It’s about time 
someone put it out there straight. 

One point was left out in the 
discussion of ethanol as an alternative 
fuel, and that is the cost to the environ- 
ment of agribusiness farming, which 
the production of ethanol on any large 
scale would necessitate. We must 
consider that unreformed farming 
practices result in depleted soil, and 


Call DRS today for the combination 


that fits your business, or business 
customers’, recycling needs — from 
desktop to dock. 


Each office, each complex, each 
organization has different recycling 
needs. The number of materials, type 
of business, and type of materials all 
make a difference. 


(DRS) wants to help you find a system 
that will make your office recycling 
program work specifically for you. 


From desktop or deskside recycling 
files, educational and promotional Q Diversified 
materials, to high traffic intermediate = —- Recycling Systems 
containers and mobile pick up of all Office/ Warehouse Products for Recycling 
materials, we offer a complete internal 5606 N. County Rd. 18, New Hope, 
recycling system. MN 55428 (612) 536-6662 


Having the right combination of 
collection and transport methods 
assures your business a successful 
recycling program. 
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Our Company was established in 1974 to 
respond to the founders’ vision of an "Ecological 
Imperative" arising from widespread water pollution. 
Today, the reality of contaminated wells, lakes and 
reservoirs, closed beaches, toxic sea-food and 
poisoned shellfish beds bear witness to the 
magnitude of the problem. 


The alarming cost for repair and preservation of the 
life-sustaining biosphere skyrockets our water and 
tax bills to levels unimagined 15 years ago. Water 
has finally become an "Economic Commodity." 


Armed with the firm belief that individual action can 
make a significant difference in the future of our water 
resources, we provide tools for a more responsible 
approach to waste management. 


To obviate wastewater is the mission. Systems and 
methodologies which progress toward that goal are 
the means. The objective is to insure safe and 
sustainable water resources for the future. 


Dry toilets, that neither pollute nor require pure 
drinking water to transport waste are the viable 
alternative to costly plumbing systems and 
wastewater treatment plants. 


Water conserving bathing fixtures, appliances and 
irrigation systems reduce the volume of wastewater 
and save money while providing the excellent 
performance we have come to demand. 


Innovative and alternative waste treatment systems 
insure that water is not used to collect and transport 
unwanted residues. 


Conservation need not be deprivation but rather the 
efficient use of water to provide a necessary service. 


Sharing methodologies and educating the public are 
the processes by which the transition to a sewerless 
society can become a reality. 


By practicing "Social Ecology" we become an integral 
part of the environment and no longer observe it from 
a safe distance. 


Now more than ever an "Economic Response to 
the Ecological Imperative" is required to preserve 
our water and financial resources. 
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ULTRA LOW FLUSH TOILETS 
CRANE + 1.6 gpf TOILETS & BATHWARE * USA 
FOWLER + THE “SOVEREIGN” 1.6 gpf TOILETS AND 
BATHWARE + AUSTRALIA 
IFO* WORLD LEADER IN 3 TO 6 LITER 
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DRY TOILETS 
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‘THE FINEST COMPOSTING TOILETS FOR HOME AND COTTAGE 


PACTOSAN* — AUNIQUE PACKAGING TOILET » SWEDEN 


SOLTRAN + SOLAR/BIOLOGICAL WASTE TREATMENT 
FOR MUNICIPAL PROJECTS » USA 


WATER PURIFICATION APPLIANCES 


ELECTROLUX * UV LIGHT COMBINED WITH GAC AND 
CARBON BLOCK FILTERS + USA 


WASTEWATER PRE-TREATMENT SYSTEMS 


THERMACO* GREASE, OILS, SOLIDS & SEDIMENT 
REMOVAL + USA 


IRRIGATION SYSTEMS 
RAINDRIP + DRIP IRRIGATION PRODUCTS + USA 


GARDENA + WATER TIMERS, DRIP IRRIGATION AND 
GARDEN PRODUCTS + USA 


EDUCATION AND INFORMATION 


ECOS + THE 'WATER WHEEL" GUIDE TO HOME 
WATER CONSERVATION 


PLUS SEVERAL BRANDS OF LOW-FLOW 
SHOWERHEADS, FAUCET AERATORS, FLUSH 
DAMS AND OTHER HIGH-EFFICIENCY 
PLUMBING FIXTURES AND APPLIANCES 


Water Conservation Systems, Inc 
Damonmill Square , Nine Pond Lane 
Concord, Massachusetts 01742 
Telephone: (508) 369-3951 

Fax: (508) 369-2484 

Telex: 294040 
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DNS SS 


lots of chemical fertilizers seeping into 
our water supply and waterways. 
Unless we look at and insist on alterna- 
tive ways of growing corn - less 
chemical-dependent ways — ethanol as 
an alternative would help clean the air 
at the cost of water and soil. This 
hardly seems rational. 


Margaret Hobart 
Pasadena, Calif. 


I had mixed feelings about 
Global Warming Basics. Stressing private 
automobiles as our transportation 
mainstay for the future is a mistake. 
Moving people en masse will always be 
more efficient than private cars. 
Mass transit has, unfairly, a bad 
reputation for being too expensive, 
unreliable and impractical. But if 
gasoline prices were raised to realistic 
levels and if mass transit received as 
much subsidization as our highway 
system does, the cost would be very 
competitive. I think it’s time we 


Americans stop flaunting our individu- 
alism, and plan realistically for our 
next century’s transportation needs. 


Hans Rosenburger 
Hatfield, Pa. 


If the shoe fits... 


é amazes me how the word 
“GARBAGE?” repels some of our 
pseudo-fastidious citizens. That may 
be part of the problem to be overcome 
if we are to get our hands and our 
minds into the job of conserving and 
recycling. We all give off waste. 

GARBAGE can become 
FRESH AIR. May I suggest to the 
fastidious who are repelled by the 
word, that they use the French pronun- 
ciation, as in arbitrage. 


Seymour Tubis 
Denver, Colo, 


q love the name! To me, it 
shows a determination to confront the 
issue directly, without euphemisms. 
Thate the tearouts! I don’t know the 
official name for them, but you know 
what I mean: those little perforated 
cardboard things strewn throughout 
the magazine that make it impossible 
to thumb through properly. Please re- 
place them with the kind that can be 
cut out of a standard page with a 
scissors. 


Paul Bonneau 
Gaston, Ore. 


I've so far resisted “blow-ins” (those 
confounded loose cards that fall on the 
floor), but I'm afraid the bind-ins are there 
to stay —at least until readers can tele- 
pathically communicate their desire to sub- 
scribe. They're perforated: Tear ‘em out and 
pin ‘em to your office bulletin board! 
Thanks. — P. Poore 


THE EASIEST CHANGE 
YOULL EVER MAKE 


YOU'LL CHANGE your baby more than 
6,000 times before they're toilet trained. 
That could mean a lot of disposable 
diapers added to our growing landfills. 


Bumkins washable diapers offer a 
convenient alternative. Natural, absorb- 
ant cotton padding on the inside is 
combined with a durable, waterproof 
nylon outer shell. And Bumkins velcro 


Closures give your baby a quick, snug 
fit everytime—with no pins, plastic 
pants or diaper covers. 


And now Bumkins offers a new 
biodegradable, 100% cotton diaper 
liner for even greater convenience. Easy 
to use, easy to care for, Bumkins 
diapers could well be the easiest 
change you'll ever make. 


o .. 
bulkins 


the cloth diaper for a changing world 
TOLL-FREE 1-800-553-9302 
Manufactured by Bumkins Family Products Lid, 7720 East Redfield Road, Unit 4, Scottsdale, AZ 85260 (602) 483-7070. 
Babies' size -$79:95/doz. $6 95/sample © Toddlers’ size - $89 95/dez. $7.95/sample ¢ VISAMC « Distributor inquiries welcome 
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} INTRODUCING . 
THE CAN COMPACTORS ... 


. THE BEST OF 
the Crusher ! 


+ Heavy gauge steel construction; much more durable than plastic 
or nylon models. 

+ 16" compaction arm provides plenty of crushing leverage. 

+ Safe to use; wraparound design prevents can “pop out". 

+ Compaction chamber accepts 12 oz. or 16 oz. cans. 

+ Guaranteed for one year. 


NOW ONLY $19 EACH, SHIPPING INCLUDED, 
OR JUST $36 FOR TWO TO THE SAME ADDRESS. 


* Cuts fire starting time by 50%. 
+ Preserves the environment; 
uses old newspaper instead of petroleum-based fluids. 
+ Easy to use; designed for safe operation. 
+ No more fluid flare-ups. 
+ No more chemical taste or chemical fumes in your food! 
+ Holds up to 4 1/2 pounds of charcoal. 
+ Guaranteed for one year. 
NOW ONLY $16 EACH, SHIPPING INCLUDED, 
OR JUST $30 FOR TWO TO THE SAME ADDRESS. 
Send Name, Address and Check or Money Order 
to Authentic Euthenics, 4951 Clairemont Square, Suite 125K, San Diego, CA 92117 
QUANTITY PRICING AVAILABLE =a 


In 1988 GREENPE: CE’ 


HIRE INVERTERS | i 


With the establishment of the first 
international, non-governmental 
base in Antarctica, GREENPEACE 


volunteers needed to develop a 
reliable alternate energy system. 
Power for heat, light, laboratory 


and satellite communications will 
be provided by generators as well as wind and solar systems. GREENPEACE 
researchers chose TRACE inverters as a vital part of this system to provide 
the necessary AC power from a bank of batteries. 
In the Antarctic there is no room for second best equipment. You may never 
go to the South Pole but it’s nice to know you can have the same dependable 
THE POWER COMPANY source of AC that helps power GREENPEACE. Depend 
on TRACE, the power company. 
Dealer inquiries Invited — Made In The USA FAX (206) 435-2229 
S) 5917-195th N.E. Arlington, WA 98223 Phone (206) 435-8826 
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Responsible 
Manufacturing 
Practices 


Responsible consumers under- 
stand that their everyday waste 
handling decisions affect our 
nation’s solid waste disposal 
crisis. 

Every American household 
can contribute either to the 
solid waste problem or to its 
solution. 

The makers of GLAD Wrap and 
Bags feel strongly about their 
own obligations to be responsi- 
ble manufacturers by being 
part of the solution. 

GLAD waste disposal bags 
are made of photodegradable 
polyethylene plastic. 

@ All retail packages of GLAD 
Wrap and Bags are made of re- 
cycled paperboard. 

@ In GLAD manufacturing fa- 
cilities, trimmings and scrap 
are recycled and reused to 
make more GLAD waste dis- 
posal bags. This helps reduce 
the amount of material enter- 
ing our waste stream. 

@ In keeping with the En- 
vironmental Protection 
Agency’s (EPA) waste manage- 
ment program, GLAD has 
achieved “source reduction” by 
manufacturing GLAD waste 
disposal bags using less mate- 
rial, while maintaining their 
durability. And, because they 
contain thinner and lighter 
weight bags, GLAD boxes re- 
quire less packaging material. 
The makers of GLAD Wrap and 
Bags urge all manufacturers, 
legislators and consumers to 
do their part. Getting involved 
is everyone's responsibility. 
The search for practical 
solutions continues . . . 


Wrap and Bags 


GLAD® is a registered trademark 
of First Brands Corporation, Danbury, CT 
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Are the 
chemicals used in shampoos threatening 
our waterways? Are those marketed as 
biodegradable any better? 

Mary Garner 
New York, New York 


: People have 
been using store-bought shampoos for 
years, apparently without any 
disastrous effects. Nevertheless, the 
ingredients in shampoos, which strip 
away grease (sodium laurel sulfate, 
diethyl animide, and triethyl animide), 
are petrochemicals that are unregulated 
by the Food and Drug Administration 
for use in shampoos. These substances 
are generally broken down in a sewage 
treatment plant. But if they’re not, and 
end up in sludge that gets dumped into 
the ocean, they will act as pollutants. 

Shampoos touted as biodegradable 
typically found in health-food stores 
are rarely chemical-free. In fact, many 
contain methyl- or propyl paraben, 
petrochemical preservatives used to 
prolong the shelf life of a shampoo. If 
you do find a brand that replaces all 
chemical ingredients with plant 
extracts and does not list a chemical 
preservative on the label, buy it in 
small quantities so it won’t spoil. 


Is shampoo bad for the environment? 


ASK GARBAGE 


Shampoo is certainly not as 
harmful to our waters as household 
detergents; nevertheless, it should be 
used sparingly. 


Are garbage disposals a good idea? 


: What's the 


story on garbage disposals? I'm thinking of 

installing one in my kitchen sink. Is 

throwing kitchen waste down a mechanical 

grinder any better than dumping it in a 
trash can? 

Lyle Ganske 

Cleveland, Ohio 


: Garbage dis- 
posals which grind food waste into a 
pulp that eventually enters a sewage 
treatment plant or a septic tank 
(depending on your community) are 
certainly no replacement for backyard 
compost heaps. The question gets 
trickier when composting isn’t an 
option. 
There’s very little consensus 
among environmental experts as to 
x whether or not garbage grinders are 
& valuable for city dwellers who don’t 
have access to a backyard. Some 
© contend that organic matter has a much 
$ better chance of biodegrading in a 
® sewage treatment plant, where it is 
-Battacked by bacteria in aeration ponds, 
=, than it ever could in an oxygen-starved 
urban landfill. For that reason some 
communities are starting to require 


garbage disposals in new homes. Bob 
Adler, director of the Clean Water 


Action Project for the Natural 
Resources Defense Council, a national 
environmental group, makes another 
interesting argument for garbage 
disposals. He claims that because 
sewage systems are dependent on a 
certain concentration of bio-waste, the 
additional trash provided by garbage 
disposals could actually be beneficial in 
a dilute waste stream, i.e., one that 
contained more water than waste. 

On the other hand, there are people 
like Jacqueline Sartoris of the New York 
City Department of Environmental 
Protection, Bureau of Waste Water 
Treatment, who claim that garbage 
disposals use far too much water to 
ever be considered worthwhile. In New 
York, a city that is frequently 
confronted with diminishing public 
water supplies, garbage disposals are 
extremely unwise. According to Ms. 
Sartoris and others, another argument 
against disposals is that their waste 
taxes already overburdened sewage 
systems. 

Different municipalities take 
different positions on garbage 
disposals, so your best bet is to consult 
your city’s department of environ- 
mental protection for a recommen- 
dation. If composting is out of the 
question for you, and garbage 
disposals seem to make the best sense 
in your city, make sure to buy one that 
will grind waste into a super-fine pulp. 
When big chunks of food waste end up 
in a sewage treatment plant, chances 
are they'll be carted out to a landfill. 


GOT A QUESTION? 


Write to: Questions Editor 
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THE 1990s— 


THE DECADE OF 
ENVIRONMENTAL ACTION 


You can take part! 


By investing in Freedom Environmental Fund, you can participate in what may 
be the world’s next great growth industry, while your dollars work to create a 
healthier quality of life throughout the world. 


To get more information on the new Freedom Environmental 
Fund, call us at 1-800-572-0067, in Mass., 1-800-325-5105 
or complete the coupon below and return it to: 


Alex. Brown & Sons, Inc. 
Attn: Theodore Ketterer 

1 Boston Place 

Boston, MA 02108 


FREEDOM YES, | would like a Prospectus containing 


more complete information, including charges 
EN VIRON. MENTAL and expenses, for Freedom Environmental 
FUND Fund. I'll read the material carefully before 
investing or sending money. 


Combining Socially Responsible Investing 
With a Dominant Growth Opportunity for the 1990s 


Name 

Address 

City State Zip 
Home Telephone Business Telephone 


FEF 073 889 
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42.3% 
Incinerated an 
21.4% He a 
1 a 6% 
% 
Used to oe ) 
farms/parks/forest8 Other, 


AFTER 
THE 
FLUSH 


Septic Systems 


25% & Cesspool 


Centralized Municipal 
Treatment Plants 
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1% 


Other 


That's now. For the possible future of sewage treatment see 
the article on page 24, 


Source: Detailed Housing Characteristics, US. Census 198) 


Metric tons 
of sewage sludge generated 
in the U.S. per year: 
7.7 million 


Dumped in landfills 


e.g. surfade impoundment, 2 


Composted (for use as ‘mahal land contouring.) 


a soil conditioner) See BPA 
Although using sludge as fertilizerseems like the obvious choice, sludge is 
often rife with heavy metals (from industrial wastewater) and with organic 
chemicals that make it unsuitable for agricultural use.. 


33% Toilet 
26% Clothes washing 
19.6% Bathing 
3% Bathroom sink 
5% Dishwashing (automatic) 
5.8% Kitchen sink 
1.8% Garbage grinding 


Note that the largest single user of household water is the 

toilet —and that's potable water we're talking about! It 

would be relatively easy to reduce this waste; see page 16, 

Sone: Alteratine Sewer Systems, W. jon, 1986; ond US, Dept 
‘of Commerce, National Technical Information Service, 1978 


et Pollution Control Fe 


Gallons flushed in America daily: 


4,800,000,000 


Gallons that would be flushed if toilets 
were replaced by ultra-low flush models: 


1,536,000,000 


Percent of water saved: 


Source’ US: Departmentionilousin 
and GARBAGE 


iid Urban Development 


Square miles of toilet 
paper used in the U.S. annually: 
22,627' 


Dollars spent annually on toilet deodorizers: 


fs 
9.8 million’ 


Gallons of mouthwash 
gargled in the U.S. daily: 
69,000: 

‘Source: American Paper Institute and GARBAGE staff research 


*Source: A.C. Nielson 
‘Source: In One Day, by Tom Parker, Houghton Mifflin, 1984 
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Exhibitors: The Grass is Greener at Earth Options ’90! 


Exhibit your environmentally sound product 
or service at Earth Options '90, and help 
show the public how to protect our planet. 


Open to the public and celebratory in nature, 
Earth Options is a fair which features on-going 
special events for all ages, including: 


ma simulated, interactive tropical rainforest 
m recycling demonstrations 

w celebrity speakers 

1g films, music and food 

m merchandise for sale 


With growing support and 
an aggressive publicity program, 
Earth Options will give you 

For information contact: excellent visibility. 

Earth Options '90 


PO. Box 1157 dune 15-17, 1990 


; ‘This eventis produced by The Proscenium 
Larkspur, CA.94939 San Francisco, CA Group and isin parta benefit for local and 


415-456-3622 Fort Mason Center national environmental groups. 


Make the Kitchen 
Environment-Friendly 


THE SMART KITCHEN, 
by internationally known food author- 
ity and designer David Goldbeck, is an 
innovative guide to kitchen design, 
materials, fixtures and appliances. 

"A great resource for those interested in 
designing comfortable, convenient, and 
efficient kitchens." — Peter duPont, 
Co-founder, Home Energy 

"This is the book we would have 
written!" — Patricia Poore 

GARBAGE Magazine 


Features: 

* Safety & comfort 

+ Energy-efficiency 

* Low-tox concerns 

* Lighting & air quality 

+ For new and existing kitchens 

+ Appliance & material selection 

* Extensive resources & references 

+ Recycling and composting systems 
Available only from Ceres Press. Send $15.95 
plus $2 postage per copy. Visa or MC accepted 
Proyidenumber, expiration date, name of card- 
holder and signature. 


P.O. BOX 87- GM3 
WOODSTOCK * NY 12498 


BURIED IN TRASH! 


RUSH TO BURN: Solving America’s 
Garbage Crisis? 


By Newsday 
Winner of the Worth Bingham Award 


© 276 pp. 95 cloth, $14.95 paper 


We have run out of space to bury the 250 million tons of garbage that 
Americans produce each year How can we cope with the abundance of 
trash thar is quickly swallowing our land and polluting our air? In 
RUSH TO BURN, Newsilay reporters explore the origins of America’s 
garbage and investigates the pitfalls of incineration: the quick and very 
dirty method of waste disposal used by desperate communities across 
the nation, This important book focuses on critical issues faced by 
government officials, planners, and citizens everywhere, and ends by 
presenting Workable solutions for keeping trash under control and out 
of the air 


“Never before has there been as thorough an independent review of 
the serious waste disposal crisis facing our nation ..."—Brendan Sexton, 
Commissioner of Sa lew York City 


fastercand accepted. Shipping $2 frst book; SI cach add, DCICA residents add 
OM salestay 


Sen me copes of RUSH TO BURN, cloth 22.95 
Send me copies of RUSH TO BURN, paperS14.95 

1-800-628-2828 | Subtotal + Shipping + Ta = 

Ext. 416 Name 

Ask for our FREE 48 page | Address Cig 

catalog, State Zip Phone. 
VislMaserard # Ep. 
Signature 
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LIFTING THE LID 


FOR THE RECORD 


“The selling of the environment may make the choles- 
terol craze look like a Sunday school picnic. So I offer 
you a warning and a challenge. Let’s stay out of this 
one.” 


Hubert H. Humphrey III, 

Minnesota Attorney General and crusader for honest 
advertising, admonishing members of the American 
Advertising Federation against misleading use of 
terms like “recyclable” and “degradable.” 


“I don't want to be cold .,. but I'm in no position to take 
the sludge back.” 


George G. Balog , 

Baltimore public works director, referring to the city’s 
wandering 63-car train of sewage sludge, dubbed 

the “poo poo choo choo.” (Washington Post, October 28, 1989) 


Cow Gas Is Blamed For Global Warming 


From a Baltimore Sun headline on a story about 
methane, a greenhouse gas that destroys atmospheric ozone. 
Cows, as they digest their food, belch methane. 


nae 


OF 


s( EXCELLENT! 
My COMPLIMENT 
a “To THe CHEF! 
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THE GARBAGEGRAM MAN 


It used to be that the only time 
the residents of New Marlborough, Mas- 
sachusetts, heard from their refuse haul- 
ers was when they received a monthly 
bill, usually tucked under a rock atop a 
garbage can. Now residents of this sleepy 
town in the southern Berkshires get a 
garbagegram 

The garbagegram, a single-page 
monthly newsletter, comes courtesy of 
the Berkshires’ Master Garbologist, a.k.a 
Joe Mallory, a private hauler who has 
been known to wear a tuxedo and top hat 
while working the back end of a 20-yard 
truck. First published in June 1985, the 
garbagegram began as a way for the 
Master and his wife Robin to communi- 
cate with their 2,000 customers and take 
the sting out of billing. They always close 
with a “thanks for your time and gar- 
bage.” 

Garbagegrams fill customers in 
on all local garbage-worthy news. In- 
cluded in one newsletter is the story of a 
local litter patrol led by a bird dog that 


MUSHROOM ¢ CALCIUM 
CASEINATE |, COST 
MAGNIFIQUE ( 
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directs workers to cans and bottles. 
Another trash tidbit: a report on how a 
New Jersey town stopped construction 
of a nearby garbage-transfer facility. 
“Imagine,” marvels the Master Garbolo- 
gist, “being opposed to transferring gar- 
bage out of one’s own community.” 

The Master Garbologist initially 
thought that a chatty newsletter on the 
less-than-appealing subject of garbage 
might meet with indifference or, worse, 
repulsion. But the residents of New 
Marlborough were surprisingly recep- 
tive, and many willingly engaged in a 
correspondence with the Master. “You 
have elevated garbage to such a high 
level that it is getting to the point where 
I hate to throw it out,” replied one cus- 
tomer. “It occurred to me to keep it in the 
freezer and sell it years from now to the 
antiques collector.” 

Belying the garbagegram’s 
tongue-in-cheek tone is a call for local 
folks to take responsibility for their trash. 
“We, as a society, do not want to think 
about our garbage,” asserts Joe. “We 
much prefer someone else to quickly and 


Garbol 


quietly find a hiding place and dispose of 
it.” Naturally, he tells each of his custom- 
ers where their solid waste is finally 
buried. 

Other garbagegrams report on 
how to discard of household hazardous 
waste, and how composting can reduce 
organic waste. As local municipalities 
adopt mandatory recycling, laws, bewil- 
dered residents look to the garbagegrams 
for instructions on storing and separat- 
ing recyclable materials. To spur the 
recycling movement, the Master Garbolo- 
gist has collected 183,398 redeemable cans 
and bottles, and donated the $8,680 in 
proceeds to seven local charities chosen 
by his customers. Prodded by the charity 
recycling program, some households 
have cut back on waste, making garbage 
pick-ups necessary only every other 
week. 

Whilereducing the waste stream 
certainly benefits the environment, 
wonder whether or not it clobbers 
private hauler’s bottom line. Not so, says 
the Master Garbologist. “A rubbish hauler 
is in the business of hauling as much 


__GARBAGE DICTIONARY __ 


noun (singular), from garbageology: The study of garbage for an explanation 
of human attitudes and behavior; or, as Wilson W. Hughes, rane 


rubbish as he can, but you can’t think 
that way anymore. We've got to reduce 
the rubbish rate and increase the recy- 
cling rate. We won't lose out; it’s just a 
question of diversifying - even re- 
cyclables need to be picked up. Besides, 
it’s the right thing to do.” 


Bill Breen isa freelance writer from Brooklyn, 
New York. H onmental and human- 
interest stories appear regularly in the Chris- 
tian Science Monitor, Yankee magazine, 
and Newsday 


anthropologist and co-di- 


rector of the Garbage Project at the University of Arizona at Tucson says, “interviewing garbage 


cans instead of people.” 


Na 
rub 


The word garbageology turned up in 1975 in a New Behavior magazine article by Arch 
ier. Referring to the University’s Garbage Project, a trashcan-by-trashcan analysis of Tucson’s 


ish, Napier coined the term garbageology and deemed it “America’s newest science.” 


The word has since lost one tongue-twisting syllable, but the science has gained momen- 


tum. In 1972, a few Tucson on ists began peering into trash cans to compare the diets 
ds The vera Project has since collaborated with 


and habits of people in various neig 
y recycling trends. 


the USDA to study nutrition habits, and with the EPA to stu 


borhoo 


But only in the past four years has the Garbage Project gone for the gusto: the excavation 
of landfills. Digging into the nation’s dumps, garbologists have found that our waste is srpinpy 
! le 


well-preserv 
condition. 


Newspapers as much as 38 years old have been found in perfectly readal 


While old newspapers make for easy layer dating, itis alarming to think that in nearly 40 


years, the papers have not 


gradable” plastics. 


begun to biodegrade. Landfills are so short on oxygen thatlittle bacterial 
compa ing can occur, No wonder some experts are skeptical about cornstarch-baited “biode- 


In a society that throws away as much stuff as we do, garbage digs are bound to unearth 
some treasures. Found in a Chicago landfill in 1988 were three hot dogs buried in 1972. 


GARBAGE 


— Hannah Holmes 


TOILETS 


The Low-Flush/No-Flush Story 


by Robert Kourik 


re you reading this in America’s favorite reading 
room? If so, before you flush, consider the absurdity of the 
situation. Water from underground aquifers, costly dam 
projects, or distant rivers, lakes, and streams isrouted through 
expensive pipes to a complex water-treatment plant where 
it’s purified, then pumped via a costly distribution system to 
your home — all to whisk away a small “load” (pardon the 
euphemism). Only the Western industrial mind could con- 
ceive of something as complicated as using costly, chemically 
treated drinking water to wash away human waste. Many of 
America’s commodes use five to eight gallons of water to flush 


The author begins research. 


from one cup of urine to several cups of feces. It’s been 
estimated that the average American uses 9,000 gallons of 
drinking water each year to dispose of a mere 130 gallons of 
excrement and urine. Flushing accounts for over one-third of 
domestic water consumption. 

The health benefits of a water-borne human waste 
disposal system cannot be discounted, I'll grant. But in our 
era of dwindling water supplies, wasting water for flushing 
— clean drinking water, no less — is a dubious proposition. 

Throughout the 1970s and early ‘80s, environmen- 
talists nagged away about the wanton waste of the five-gallon 
flush. With lofty visions of a solar-powered, water-conserv- 
ing society in which all nutrients, even those in human 
excrement, would be recycled, a small vanguard of zealous 
environmentalists (including yours truly) championed the 
waterless or composting toilet. But to be faced — literally — 
each morning, bleary-eyed, with one’s own bodily wastes 
wasaesthetically unacceptable for most of us (see “The Straight 
Poop on Composting Privies,” page 22). Water-conserving, 
ultra-low-flush toilets are a much less offensive alternative. 
(See page 18.) 

Part of the appeal of composting toilets was the fact 
that very few low- or ultra-low-flush toilets were available in 
the ‘70s and early ‘80s. The few that were for sale were 
expensive. Today, over a dozen models are available across 
the country, from the largest toilet manufacturers as well as 
small, innovative companies and mail-order suppliers. And 
some are often available on sale for less than $100. (See page 20.) 


¢ LOW, ULTRA-LOW, OR MICRO 


Low-flush toilets are currently divided by popular idiom into 
three major categories: low-flush or very low-flush toilets 
using 3.5 gallons per flush (gpf) or less, ultra-low-flush (ULF) 
toilets using 1.6 gpf or less, and micro-flush toilets using less 
than one gpf. Proposed American National Standards Insti- 
tute (ANSI) regulations would mandate the following no- 
menclature: low consumption for toilets using an average of 
less than 1.6 gpf, watersaver for those averaging less than 3.5 
gpf, and conventional for all the water hogs (not ANSI’s 
phrase). 


® 
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Ultra-low-flush toilets conserve from 19 to 45 per- 
cent (with an average 25 percent) of the water flushed away 
by conventional toilets. This amounts to a savings of 18,000 to 
26,400 gallons per year for an average household. 

Low-flush toilets help your wallet as well as the 
water supply. According to the Rocky Mountain Institute 
(RMI), an environmental think tank based in Colorado, “it is 
almost always less expensive to improve the efficiency of 
water (use) than to search for and develop new sources of wa- 
ter.” One RMI study showed that retrofitting Denver with 
water-conserving faucets, showerheads, and toilets would 
save as much water as would be provided by the proposed $1 
billion Two Forks dam — at 80 percent of the cost. 

For homeowners, the benefits can be much more 
immediate. For instance, a low-flush toilet can minimize the 
cost of a new septic leach field. The resulting savings on a 
smaller drain field can, according to RMI, “easily exceed the 
added cost of efficient fixtures” (including low-flow faucet 
aerators and showerheads). 

How much can you save this month and throughout 
the year if you don’t have a septic system? According to the 
National Wildlife Federation, savings from more efficient 
toilets vary with local water and sewer rates, but savings 
range from $25 to $50 per year. A Stevens Institute of Technol- 
ogy study of eight Columbia, Maryland, households showed 
that homeowners using one-gallon ULF toilets saved 21 
percent more than their neighbors with 3.5 gpf toilets. The 
Massachusetts Water Resources Authority estimates that 
installing a 1.6 gpf toilet will save a Boston homeowner $74 
per year, This means an average payback of only three years, 
or a return on investment of 39 percent — making the toilet 
better than all banks and most stockbrokers! 

Whether we want to save water or not, there will 
probably be a ULF toilet in our future. Currently, 18 commu- 
nities in six states have mandated ULF toilets in new con- 
struction. The proposed National Plumbing Efficiency Act, 
which has been introduced in both the U.S. Senate and House 
of Representatives, would mandate a national plumbing 
standard that restricts all new toilet installations to models 
using 1.6 gpf of water or less. The bill is sponsored by Rep. 


Chet Atkins of Massachusetts and Sen. Wyche Fowler of 
Georgia. It also would require that a toilet’s water usage and 
operating costs be listed on product labels. 


¢ HISTORY REPEATS ITSELF 


Not all old toilets wasted water. High-tank toilets, with the 
water tanks mounted on the wall close to the ceiling, were 
among the first low-flush toilets. These old-fashioned com- 
modes, which have been around since the late 1800s, used the 
velocity of the falling water to help flush the bowl. Depending 
on the design of the bowl, high-tank toilets used as littleas one 
to 2.5 gpf, and no more than 3.5 gpf. Even some older toilets 
without the high-mounted tanks conserved water. They had 
a small surface area of water in the bowl and didn’t use a 
siphon to discharge the waste. So, they used as little as one to 
1.5 gallons per flush. 

During the early days of the environmental move- 
ment, we were admonished to add a brick or two to the toilet 
tank to save water. While this did save water, the grit slough- 
ing off the bricks also deteriorated the tank’s plumbing. So we 
switched to plastic one-quart bottles or water dams to mini- 
mize the volume of water in the tank. In my own toilet, I 
slightly bent the metal rod that attaches to the float ball to shut 
the refill off sooner. But there’s a limit to the amount of water 
that can be saved without redesigning the toilet for ULF 
conditions, and those who were too zealous ended up with 
“incomplete evacuation of the bowl,” or in less delicate terms, 
some poop left in the toilet after flushing. 

During my research for this article, I learned that 
conventional toilets are even more wasteful than is generally 
thought. Next time you use a conventional toilet, look into the 
bowl as the tank is filling. Notice that water is trickling into 
the bowl the entire time the tank is filling. Many conventional 
toilets arbitrarily refill the bow] with water at the same time 
as the tank. But the tank has a much larger volume than the 
bowl. Consequently, water is running out the trap long before 
the tank fills, wasting as much as one gallon of water with 
each refill — on top of the amount of water used to flush! Low- 
flush toilets solve this problem by either filling the bowl and 


CONVENTIONAL VS. ULF 
CONVENTIONAL 


Discharge pipe 


Conventional toilets rely on six to eight gallons per flush for evacuation. Design modifications in 
ULF toilets make it possible for the commode to work with significantly less water. 


ULF 
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HOW TO CHOOSE A ULF TOILET 


*Assess your needs and do your homework. 
First, call the dealer or manufacturer of your current foilet to 
find out how many gallons per flush it uses. If it’s a water 
waster (more than 1.6 gpf or at most 3.5 GPF) study the 
“Buyer's Guide to ULF Toilets” on page 20 for the model that’s 
best for you. Using your water and sewage rates to calculate 
future savings and length of payback can help you decide. 
Figure on an average of 3 to 5 flushes per person per day. 


*Don’t go for the absolute lowest gpf, unless water is very 
tight. 
I's bad enough that most new cars are too complicated for 
the owners to do their own tune-ups. It could be a costly 
catastrophe — and most inconvenient — if your mechanical 
toilet breaks down. For example, the National Park Service 
installed compressed-air-operated, microflush toilets at Muir 
Woods National Park in Marin County, California, These 
were replaced because spare parts for routine maintenance 
were not available from the manufacturer. If your water 
supply is extremely tight, a toilet that uses less than one gpf, 
invariably a mechanized unit, may be your only choice, ie, 
spend time interrogating folks who've used the model you're 
considering and test-fire their toilet. 


its trap first and then shutting off the water to the bow] as the 
tank continues to fill, or by filling the tank first and then 
letting a precise amount of water into the bowl to refill the 
trap. 


While toilets look like simple fixtures, they include 
some ingenious engineering and design. This is especially 
true of the newer, more innovative toilets. However, as the 
amount of water required to whisk away daily wastes de- 
creases, the complexity of the flushing mechanism often 
increases correspondingly, leaving the homeowner vulner- 
able to Murphy’s Law of Plumbing. This time-proven axiom 
stipulates that plumbing shall break down at the most inaus- 
picious time (such as 4 a.m. on the day of your acceptance of 
the Pulitzer Prize for Literature when 20 guests are coming 
over to pat you on the back). The more complicated the toilet, 
the greater the likelihood that Murphy will invoke his law. All 
the more reason to know how the various ULF toilets work 
before you make your choice. 

Much modern toilet design has focused on quieting 
the flush. Sound-reduced toilets are easily recognized: They 
have a very low, wide tank behind the bowl. Lowering the 
tank below the rim level reduces the sound of the flush, but 
also diminishes the drop of the tank’s water, so more water 
must be used to purge the fixture. Consequently, these tanks 
use no less than 3.5 gpf, often 5 to 7 gpf, and may never reach 
the proposed 1.5 gpf limit. 


¢ THE ANATOMY OF ULF TOILETS 


The illustrations point out the important parts of both a 
conventional commode and a low-flush toilet. Originally, 


*Pick a toilet with a good-sized water seal. 
If skidmarks are going to drive you over the deep end, make 
sure you pick a toilet with the largest water seal, or total 
surface area for standing water in the bowl. (See the “Water 
Seal” column in the chart on page 21.) 


*Don’t choose the newest model or latest mechanized 


ie like to be the first on your block to have the latest gizmo, 
there are plenty of new models to choose from. But be sure 
to ask your supplier about replacement parts and service. 


Get a listing of installations and visit working models. 
Ask your dealer for a listing of local installations. 


*Ask friends about their experience with low-flush toilets, 
and call hotels and public buildings with installations of 
your preferred models. 

Pretend you're from Missouri, the Show-Me State, and visit 
some working toilets. Although it may raise a few eyebrows 
at fancy cocktail parties, ask your new acquaintances if they 
have any experience with ULF toilets cal which ones they 
prefer. — Robert Kourik 


flush toilets used a siphon action to dump the water from the 
tank to the bowl. Nowadays, the conventional toilet depends 
upon the force of gravity to discharge water from the tank. 
With a conventional tank so close to the bowl, the water 
usually drops much less than one foot and gravity doesn’t 
have as much influence as it would with a higher tank. To 
lower the gpf, either the bowl shape, the trap configuration, 
or the way in which the bow! fills and discharges must be re- 
designed — or all of the above. (This does not apply to toilets 
that use electricity, pumps, or compressed air to evacuate the 
excrement.) Here are some highlights: 


“Turbo-charged” Toilets 

One ULF mechanism for evacuating the tank is called the 
flushometer-tank — and it’s important to understand how it 
works because it is currently installed by four different 
manufacturers representing over a dozen models. Until the 
pending Congressional legislation forces manufacturers to 
redesign their lines, it will probably be the most common 
device for ULF toilets. This design utilizes an ever-present, 
but until now ignored, source of energy to flush: the pressure 
within the house’s water pipes. 

Water entering the flushometer-tank under supply- 
system pressure compresses entrapped air, “turbo-charging” 
it. With a flushometer-tank, the water entering the bowl has 
a force some 500 times greater than a conventional gravity- 
fed tank with a flapper valve. The force of the turbo-charged 
water is equivalent to putting a typical gravity-fed tank some 
60 feet in the air. This improves the flush in two ways: The 
toilet’s flush cycle is one-fourth the time (less than four 
seconds) and each flush is 1.5 gpf or less. 
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What the manufacturer's literature doesn’t tell you 
about is the device’s sound. Being a tactile sort of guy, I had 
to see and hear a flushometer-tank. So, I located one in a 
Flushmate toilet (the original combination of flushometer- 
tank and porcelain bowl that’s no longer sold by Water 
Control International (WCI) — the manufacturer) in a nearby 
feed-granary building. Frequent loading by the employees in 
this company bathroom truly puts the toilet through its paces. 
The plant maintenance manager assured me there were no 
complaints about clogging and no repair problems. He was 
very satisfied with how the toilet had solved the company’s 
septic and water problems. The surprising part was hearing 
the thing flush. Now, I knew that most ULF toilets have a 
noticeable cascade sound. But, with its turbo-charged water, 
this toilet was loud. (My dedication to accurate reporting 
didn’t extend to being able to test-load the thing on demand. 
Sorry.) The plant’s maintenance manager quipped that the 
toilet’s rapid and powerful flush makes the “guys” kid that 
“you better not be caught sitting on that thing with anything 
hanging down when you flush!” To be fair, the flushometer- 
tank was in a typical metal-walled commercial bathroom 
stall, so the sound might have been exaggerated. Sid Cava- 
naugh, mananger of technical services at WCI, claims “testing 
has shown that the sound is not louder. The decibels are the 
same as a typical toilet.” Still, I suggest that you test flush a 
flushometer-tank, preferably in a home bathroom, before 
buying one. 

Ialso suggest you make sure the water-line pressure 
coming into your toilet is 65 pounds per square inch or less. 
Some homeowners with higher water-line pressure have had 
to replace damaged units. The manufacturer will replace new 
flushometer-tanks, but you're on your own once the war- 
ranty expires. 


Water-Divider Tubes 

If6’s Cascade line of toilets relies upon an innovation called a 
water-divider tube. It splits the tank discharge into two 
streams of water, one on each side of the bowl’s rim. This 
produces a jet-stream action that gives the water increased 
velocity and force, while providing a more direct path to the 
bowl’s rim. The Vénéto ULF toilet has a set of plenums which 
works much like a water-divider tube, going to each side of 
the bowl and dumping water through an open, slotted rim. 
Both designs produce a vortex, sometimes referred to as a 
“rooster-tail effect,” to greatly increase the flush action. A 
technician at WCI warns that “the rooster-tail effect can cause 
a splash kick-back that could be a health hazard if the toilet is 
flushed while sitting.” 


Water Seal 

A critical design consideration in ULF toilets is the water seal 
surface area, or the total area for standing water in the bowl. 
Washdown bowls have a much smaller water seal surface 
area than siphon jet bowls. This is sometimes the cause of 
what is euphemistically known in the toilet-bowl trade as 
“skidmarks” — brown streaks left after flushing. If the de- 
posit doesn’t land on water first, or all the excrement isn’t 
covered by water, or the water in the bowl or the rim’s flush 
is inadequate, the result is skidmarks. Skidmarks are the 
nemesis of ULF toilets with an inadequate water seal surface 
area (and have reportedly resulted in some water-wasting, 
double-flushing). Early imported European toilets were no- 
torious for skidmarks. One such toilet, the If6 #3180-001, 
without a siphonic flush, had a water seal surface area of 


5"x4", compared to the industry standard 8"x7" water seal 
surface area or the common siphon-jet water seal surface area 
of up to 12"x10". Skidmarks are an aesthetic problem, not a 
health problem, and a peculiarly American one at that. Euro- 
peans, less commode-compulsive but nonetheless cleanly, 
simply reach for a long-handled brush to swish away 
skidmarks as instinctively as we Americans just wipe and 
flush. 


¢ HOW WELL DO ULFs FLUSH? 


I've used two models of the European-type If6 one-gallon 
flush toilet. With both models, I occasionally was able to 
(putting it ever so delicately) load up the bowl sufficiently to 
generate skidmarks and require double flushing. At times, 
the deposit protruded above the water seal, producing a 
distinctive fragrance (if you know what I mean, and I think 
you do). Although I have a relatively high tolerance for these 
things, this is not the kind of toilet I'd give my Mom as a 
present. It’s no longer stocked by the new American manufac- 
turer (Kilgore), but can still be found at some retail outlets and 
mail-order suppliers. Beware. 

Occasional clogging and the need for double-flush- 
ing were the legacy of some early low-flush toilets. But recent 
advances have mitigated these problems. If you tried a low- 
flush toilet in the 1970s or early ‘80s and were disappointed, 
try one of the newer models. They’re better. 

Nevertheless, some studies of clogging and double- 
flushing with low-flush toilets have shown mixed results. In 
one study of low-flush and ULF toilets in a Phoenix, Arizona, 
subdivision, 28 percent of the users of 3.5 gpf toilets and 45 
percent of the users of 8 gpf toilets reported extra cleaning 
was required to deal with skidmarks. Occasional double- 
flushing was reported by 67 percent of the 3.5 gpf toilet users 
and 52 percent of the users of .8 gpf toilets. Surprisingly, 65 
percent of those using 3.5 gpf toilets reported clogging, but 
only 15 percent of the .8 gpf users. This is probably due to the 
bowl's design or the larger diameter of the trap and discharge 
tube found in ULF toilets; the larger diameter is required to 
evacuate waste with so little water. In a Stevens Institute of 
Technology study, double-flushing was only required 1.6 
percent of the time with 3.5 gpf toilets and 2.3 percent of the 
time with 1.0 gpf models. This averages out to double- 
flushing once every 10 days per person. (This is the only study 
1 was able to find which didn’t rely on the recollection of the 
user, but rather used a counting device attached to each toilet 
to get an accurate count.) 

Ican say from personal experience that the Aqualine 
1.5 ULF toilet recently installed in my house performs quite 
well. There are occasional skidmarks, but most flushes are 
clean and effective. I particularly like what amounts to a 
variable flush, depending upon how long I depress the tank’s 
flush lever. The toilet has a well designed, low profile. With 
no overhang on the tank’s lid and the concave curve to the 
tank, the Aqualine is quite comfortable to lean back against 
while sitting. On sale for $99 at a local hardware supply 
house, it was the best deal going. 


° TESTING ULF TOILETS 


Virtually all the ULF toilets on the market have passed a series 
of tests called the American National Standards Institute 
standards. These tests are performed for the manufacturer by 

(continued on pg. 22) 
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A Buyer's Guide to Ultra-Low-Flush Toilets 


Monsfield Plumbing Products 
150 First St. 


Allegro (aigyassn 4 1.6 yes —_gravity-fed no no no 


U.S, Brass (division of Eljer) 


Bot 
901 Tomo, Box 37 flush valve sleeve, open slotted 
" ono, 1h 75074 i 

Aqualine (800}'872:7277 15 yes rim no no no 


‘Universal-Rundle. 


==] 
Atlas (eb Bas ts 1.5 (or less) yes _gravity-fed ee) no 


Crone Plumbiny 
fenton 40302 

CraneMiser (312) 864-7600 1.6 (or less) yes gravity-fed no no no 
Crone Plumbi 
Fronston 160202 
ons, 

Economiser (312) 864-7600 15 
Scrnear 
Gone’ CASS? 

" one A 
Flush-o-matic (416) 738-0055 0.25 N/A mechanical trap seal no no no 


Peerless Potter 


Box 5581 
Freneal 4 
Hydro Miser (peasy sree 16 yes —_gravity-fed nono no 
‘Mansfield Plumbing Products 
10 Fi sa flush valve sleeve, gravity- fe 
Cascade (419) 998-5211 1.6 yes water divider tube, open rim slot no no no 


‘American Stondord 
P.O, Box 6820 


Madera Aquameter — {350}321/7700'cs uaz 1.6 yes gravity-fed no no no 
oat ; 
Wi Cx 3490 compressed air-and-water 
Microflush (F07} 489-8863 (in Cai 05 yes sequence valve yes yes no 
New Cadet parece sso 
Aquameter [BGO}SEN7700, on wOz 1 yes __flushometer-tank nono no 
woes Com ersetion Systems. 
Concend, MAOI72 alcohol-type 
Pearl S08) ae9.30s1 A) lop N/A mechanical chemicals foam flush yes no foam 
American Standard 
ek Box 6 ce 4870 


[poss 821. 8a 700 evi 15 yes gravity-fed no no no 


Monstild rane Products 
re vi 2 OH Maes 
(419)938-5211 15 


‘Artesian Plumbing Products 
2016 HS 0) 


Santa Fe sata i470 1.6 adjusts upt01.9 yes gravity-fed no no no 
‘Mieraphor ne 
Sal cA 95490-1460. 
Toto B00) Ba1-1303 fn cA” 1.6 
Turboflush model 1388. Cypress Si, Suite 800 
4700 Bare: a 1.6 yes _flushometer-tank no no no 


Gerber Plumbing Fistures Con 
4556 W, ‘ouly Ave in 


Ultra Flush rerccle 1.6 yes __flushometer-tank no no no 


lt: Jom pene Box 37 . : Q 
Ultra-One/G toes 77? 1.4 yes siphon jet, gravity-fed no no no 


Porcher, Ine 
13-160 Merchandise Mart 


Venéto Chceoe C6064 ’ 
(US 9710) Rus 980995 15 yes —_gravity-fed no no no 


ny 


Pea 
Wellworth Lite ee Jag coke) 15 yes _gravity-fed no no no 


yes __flushometer-tank no no no 


Plebe Aguameter 


Quantum yes __flushometer-tank no no no 


yes —_gravity-fed no no no 


] 10M 
since April 1988 10-12M 

1 Pr 
since October 1989 iad 

3 “ 

35 100 M+ 
since January 1989 es 

2 approx. 1-2 M 


available March 1990 = 


V7 100 M+ 
since March 1989 * 
8 + 
since October 1989 ve 
6 30 M+ 
since March 1989 7 M+ 
since July 1989 4-6M 
since April 1989 2M+ 
1 7M+ 
6 + 
since 1988 bi 
since February 1989 i 


* Approved by the American National Standards Insitute 


$150 


reg. $141 
elosy, $201 


$141 


reg. $250 
elong. $300 


reg. $350 
elong. $450 


215 

$169 

$200 
($250 after 3/90) 


$150 


$200 for compressor 


reg. $280 
elong. $315 


$795 


$140 


$325 


$100 


S115 


$490 
reg. $275.08 
elong. $306.18 


$150 


$595 


reg. $195 
elong. $240 


be We 
anxs" 
71/4" X 4-3/4" 


9° 85/8" 
tlong. 11" X8 5/8" 


From 9” X 8 5/8" 
to 12"X 10", 
depen ling upon model 


determined by user 


81/4" 1 8.3/4" 
Kt a 


12-1/4" X 10-1/2" 
12"x8" 

WA 

5'X5-1/8" 

10" X12" 

"x8" 
8"X7-1/2" 

15" X11-1/2" 

12" X10" 

4.1/2" X6" 
5"X5-1/2'B"X 9" 


8x9" 


2" ANS! min 
or better 


2/2" 
2.5/8" 
3" 


2-5/8" to 2-7/8" 


not applicable 


2.1/8" 
ki ANSI min, or 
efter 


21/2" 


WA 


2/r" 


WA 


” 


21/2" 
21/4" 


fy ANSI min or 
etter 


275" 


2" ANSI min or 
better 


21/16" 


2" ANSI min.or 
better 


ay/r 


** Considered proprietary information by the manufacturer 


Conventional-looking toilet, with lower, 
narrower tank 


Low, compact, elegant design; variable flush, 
depending on how long the handle is held 
lown 


Conventional-looking toilet 

Series of 6 toilets, reg. & elongated rim for 
0", 12", &14" rouatrin (distance from wall 

to center of floor discharge pipe) 


Available in a wall outlet model 


Requires discharge pipeslope of 1/4” per 
foot best for rural areas; can add extra water 
to bow! by partially depressing tank lever 


Each toilet is tested with a piece of 
handywipe through the trap before shipping 


Unconventional, sleek, attractive design 


Commercial product 

Accepted by Uniform Plumbing Code of the 
International Association of Plumbing & 
Mechanical Officials; requires only one 
compressor per household 


Conventional-looking commode, but tank is 
shorter and closer to bow! 


Foam is a biodegradable detergent similar to 
“natural” shampoo 


Conventionallooking toilet; standard flush 
handle with typical tall tan! 


Wholesalers originally received a unit to 
install at their place of business 


Passed state of Massachusetts & Los Angeles, 
California, codes 


Not a new toilet in Japan; joint venture with 
Japanese maker with a 71-year history in 
plumbing products; full rim wash 


Gaeeleg to the manufacturer, “the largest 
water seal surface area in the industry’ 


Conventional-looking toilet with low tank 


2-1/8" boll passes through trop 

Claims to be the only one-piece toilet on the 
market; French-made; has split plenum to 
open-slotted rim flush; all plastic flushing 
mechanism 


Conventional-looking toilet; can be purchased 
with an Insuliner to prevent tank from 
sweating 


*** All prices based on manufacturer's retail price for a 
plain white model | 
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an independent laboratory. Toilets must also be accepted by 
the International Association of Plumbing and Mechanical 
Officials, who also review the independent laboratory re- 
ports. The city of Los Angeles does its own testing. Likewise, 
most manufacturers submit test data to Massachusetts offi- 
cials, as the state has required 1.6 gpf toilets for all new 
construction since March 1989. Beyond this, little testing has 
been done. 


°CAN YOUR SEWER TAKE IT? 


As Massachusetts has led the states in mandating 1.6 gpf 
toilets, it has the most experience with the so-called transport 
issue: Is there enough water to carry the stuff from the house 
to the sewer and all the way to the treatment plant? According 
toa fact sheet prepared by Amy Vickers of the Massachusetts 
Water Resources Authority Water Engineering Department: 
“Low-flush toilets do not cause sewer lines to back up... 
Experience and research have proven this concern to be un- 
founded.” Vickers does add a tiny disclaimer: “Only in rare, 
isolated situations with minimum water uses other than a 
toilet would such a problem occur.” A study of 88 Phoenix 
homes with ULF toilets similarly concluded that transport is 
nota problem. I spoke to officials in Santa Barbara, California, 
and Glendale, Arizona, also in the forefront of using ULFs for 
water conservation, who concurred. 

Note that the proposed ANSI drainline carry test for 
toilets assumes a 1/4 inch per foot drop ina four-inch sewage 
discharge pipe from the house to the street. In order to pass 
the test, 100 3/4-inch balls must pass 40 feet. If you're con- 
cerned about retrofitting a ULF toilet, determine the drop per 
foot of your sewer line (try calling the local department of 
public works), ask the manufacturer for a technical data sheet 
on the ANSI #A112.19.6 drainline carry test results, and check 
with neighbors that already have a ULF toilet. According to 
studies done by WCI, a conventional gravity-fed, 5.9 gpf 
toilet transported the balls 57 feet, a 3.8 gpf watersaver 
gravity-fed toilet carried the balls 50.3 feet, and a 1.6 low- 
consumption gravity-fed toilet passed the balls only 26.1 feet. 
WCIsays its Flushometer/tank pushed the test balls 59.9 feet. 

Some studies suggest that ULF toilets can even im- 
prove the functioning of septic systems and municipal sewage 
systems. According to the Massachusetts fact sheet, “Reduc- 
tion in wastewater volume from low-flow toilets ... will lead 
to reduced system and sewer maintenance costs...” Research 
at Pennsylvania State University indicates that reducing the 
amount of wastewater flowing into a treatment plant can 
increase detention time (the time the sewage is held in various 
ponds and tanks for treatment), enhancing the treatment 
process and extending the life of the plant. Practical, real- 
world experience with ULFs so far has not created problems 
with sewer pipes and treatment plants. For example, the 
Goleta Water District in southern California began requiring 
low-flush toilets in new construction in 1974 and ultra-low- 
flush toilets in 1981. In 1986, officials established a rebate 
program to encourage homeowners to replace existing toilets 
with ultra-low flush toilets. About 12,500 ultra-low-flush 
toilets have been installed in the Goleta Water District to date, 
and there have been no complaints about adverse effects on 
either sewer lines or treatment plants. A number of other 
cities and water districts have also installed thousands of ULF 
toilets, and I haven’t heard any major complaints. ff 


THE STRAIGHT POOP 
ON COMPOSTING 
PRIVIES 


A compost privy is a dry toilet that doesn’t need water for 
flushing and (theoretically) turns human excrement into 
compost that can be used in the landscape. Compost privies 
were of particular fascination to environmentalists who 
promoted renewable energy and environmentally sound 
technologies (then known as appropriate technologies) dur- 
ing the early and mid 1970s. Environmentalist, galvanized 
by the gas shortages of the 70s, loved composting privies not 
only because they could eliminate the water used to flush, but 
also because they could recycle plant nutrients back to the soil 
and therefore avoid the use of petroleum-based fertilizers. 
But the practical, or more accurately, the impractical, realities 
of composting privies were a far cry from the original vision. 

I vividly recall my first sojourn to the Farallones 
Institute Rural Center, one of the most vociferous champions 
of composting toilets, in 1978. A budding landscape designer, 
I viewed with the misty eyes of a true believer the Institute's 
bio-intensive gardens, greywater systems, solar buildings, 
and compost privies. Little did I know that I would become a 
staff member by the end of the following year ... or that I 
would come to have some “close encounters of a turd kind” 
(sorry) that would cause me to have grave doubts about 
compost toilets. 

Some of the first compost privies designed by Sim 
Van der Ryn, one of the founders of the Farallones Institute, 
were built at the Green Gulch Center in Marin County. Ben 
(not his real name) recalls his hair-raising experience with one 
of these toilets: “My son was two years old at the time and was 
afraid to go to the bathroom alone. I held his hand each time 
so that he wouldn't be afraid of falling into the privy. One day, 
Thad the flu so bad I didn’t want to take him to the bathroom. 
Momentslater, [heard this frantic cry — ‘DAD!’ Sure enough, 
his greatest fear had been realized — he'd fallen through the 
hole.” Luckily, Ben's family applied plenty of sawdust after 
each use, so his son wasn’t ankle-deep in excrement. Father 
and son survived, but you won't find a compost privy in their 
current house! 

The first privies built at the Rural Center were simi- 
lar to the one at the Green Gulch Center. A two-chambered 
privy, called a vault privy, was built near the communal 
kitchen. An enthusiastic staff member and interns performed 
the requisite maintenance, including turning the piles, moni- 
toring bugs, odors, and decomposition, and eventually dis- 
tributing the compost beneath ornamental plantings by bury- 
ing it in deep trenches. 

Since the pile in the privy’s vault was built slowly, 
one load at a time, and plenty of chopped straw had to be 
added to keep it aerated and absorb urine, the “compost” 
neyer approached the hot temperatures required to quickly 
decompose organic matter or kill pathogens and parasites. 
And a report dated February 1981 to the California Small- 
Scale Appropriate Energy Technology Grants Program (an 
Institute funder) noted in so many words that the staff was no 
longer enthusiastic about turning this “compost,” shoveling, 
it out of the vault, and burying it in the garden. Surprise! 
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A”new, improved” compost toilet was designed and 
constructed to rectify some of these problems. Dubbed the 
Solar Maximus, it featured a larger chamber, baffles within 
the chamber to help aerate the composting pile, a solar- 
charged chimney to help exhaust fumes, and a solar hot-air 
panel to add additional heat to the composting pile. In the 
Institute’s 1979 annual report, the Solar Maximus was trum- 
peted as “probably the most technologically sophisticated 
outhouse the world has ever seen.” 

As fate would have it, my house happened to be one 
of four (sheltering seven people) which shared the privy. The 
Maximus’ssolar-charged hot-air panel was supposed to assist 
the composting process by providing hot air to the com- 
posting chamber below the toilet seat. Now, some people 
don’t know poop from compost. But as a self-appointed 
“captain of compost” (see the November/December issue), 
I knew that adding extra heat around the pile doesn’t stimu- 
late the aerobic bacteria that decompose the waste; it just in- 
creases the oxidation of the organic matter. Oxidation is a 
non-flammable form of slow combustion, but not at all re- 
lated to biologically active composting. At best, oxidation 
generates nutritionally depleted fiber and at worst, fiber that 
more closely resembles ash. In both cases, the finished mate- 
rial is low in valuable nitrogen because it has been volatilized 
asa gas. While fiber and ash are important soil improvers, by 
no stretch of the imagination are they compost, which has 
organic matter, humus, and higher quantities of the impor- 
tant nutrient nitrogen. 

Even worse, the massive amount of heat generated 
by the hot-air collector in the summer caused a blast of hot air 
that blew a good portion of each handful of shredded straw 
thrown down the hole back into one’s face. This blast of hot 
air smelled a lot like a horse's stall on a sultry August 
afternoon. 

While I lived near the Maximus, I participated in an 
unofficial contest which I called “see how they run.” The 
object was to see who could count the most mice between the 
time one had left a deposit and the time one shut the lid of the 
privy. As I recall, the record was more than a dozen. 

Perhaps the most troubling aspect of the Farallones’s 
privies was the persistence of parasites, a problem that never 
was solved. With all the visitors and the numerous consult- 
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What comes out of the Sun Mountain 
compost privy. 
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The only compost privy the author has ever 
loved, at Sun Mountain Medicine Ways outside 
of Fresno, California. 


ants and staff that traveled to underdeveloped countries, 
there was no control over the types of disease and parasites 
introduced to the toilets. It was the explicit aim of the Institute’s 
dry-toilet research to develop a composting process hot 
enough to kill all diseases and parasites. However, a number 
of tests revealed viable hookworm, whip worm, and round 
worm in the “composted” feces. (In fairness to the Institute, 
pathogens and disease aren’t such a problem in a typical 
nuclear family.) 

In my experience, the biggest casuality of the appro- 
priate technology movement of the 1970s was the composting 
toilet. Take it from me: Stumbling into the privy very early on 
a cold winter’s day and coming face to face with your (or 
someone else’s) bowel movementis a rude awakening at best. 
A footnote: My quest for a truly workable composting toilet 
recently ended with George and Maia Ballis at Sun Mountain 
Medicine Ways, an educational facility and model of renew- 
able energy in the dry foothills northeast of Fresno, Califor- 
nia. The 5,000-square-foot passive-solar main building incor- 
porates a greywater system, solar hot water, an array of 
photovoltaic 12VDC panels, and a pleasant compost privy 
(see the photo). The privy was installed in June 1984, and no 
material was removed until May 1988. George must draw off 
the urine that filters through the excreta and sawdust to the 
bottom of the chamber every four to six months and expects 
toremove finished compost every 12 months. George's recipe 
for maintenance calls for “adding three cups of sawdust per 
day, unless we're having a workshop. Then I add three cups 
per person per day.” A fan is built into a vent stack so that any 
odors are whisked away while the toilet is in use. George 
buries the finished material beneath various fruit trees in the 
three-acre garden. 

— Robert Kourik 


George and Maia Ballis’ compost privy is available from Com- 
posting Toilet Systems, 1211 Bergen Rd., Newport, Washington 
99156-9608; (509) 447-3708. If you're interested, we can send 
You more information on composting toilets. Use the coupon on 
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AFTER THE FLUSH 


THE NEXT GENERATION 


There is an alternative to expensive, cranky, energy- 
and often chemical-intensive conventional sewage 
treatment. It’s called Nature. 


by Janet Marinel 


y husband Don, an environmental planner, is a 
tolerant guy. But like many of his colleagues in water-pollu- 
tion control, he likes to tease Perrier-sippers like me who 
spend a lot of time worrying about water. As I researched this 
article, I made noises about The Sad State of America’s Water- 
ways and wondered what “they” (read Don) are gonna do 
about it. “We already know what to do aboutit,” he said. “The 
solution to pollution is dilution.” That joke is as old as the 
profession of sanitary engineering. 

Assoonas the water closet was invented and the first 
sewer was built to whisk away our wastes, “dilution” became 
the solution. It still is. Eighteen years after the passage of the 
federal Clean Water Act and its “zero discharge” mandate 
(translation: Congress wanted all pollutants removed from 
wastewater before it was discharged into waterways), mu- 
nicipal officials are still struggling to remove only some of the 
contaminants put into the water by families, factories, and 
businesses. Modern sewage treatment plants release effluent 
(the fancy word for the liquid that leaves a treatment facility) 
that’s fuil of nitrogen and phosphorus and toxic metals and 
chemicals into receiving waterways. They also generate an 
estimated 8.5 million tons of sludge every year. 


end. Making further improvements in water quality with the 
mechanical and chemical technologies used in advanced 
wastewater treatment today would costa fortune, create even 
more sludge, and in many cases require the use of substances 
that are far more dangerous than the pollutants they’re sup- 
posed to remove. 

There is an alternative. “Natural” sewage systems 
modeled after nature’s own purifying powers are already 
treating the sewage of some forward-thinking communities. 
Cattails, reeds, and rushes in man-made marshes are extract- 
ing toxic chemicals and metals from highly polluted waste- 
water. Canna lilies are cleaning up the discharge from back- 
yard septic tanks. In a New England greenhouse, microor- 
ganisms, marsh plants, snails, and fish are transforming raw 
sewage into purified water. These bioengineered systems can 
restore water, not just treat it. They can do it relatively cheaply, 
and without generating humongous quantities of sludge 

Sound like the Whole Earth Catalog gone bonkers? 
Maybe. Nonetheless, these “marsh-ecology” systems are 
turning our notion of sewage treatment on its head. 


Above: sewage treatment for the 21st century 
(Arcata Marsh, Arcata, California). 


Conventional sewage treatment has reached a dead 
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Robert Gearheart 


*CLOACA MAXIMA 


For most of history, humans didn’t flush their feces and urine 
into the nearest river. They returned it to earth. The many 
microorganisms that live in soil digested the excreta and 
turned it into food for plants. It was when people started 
settling in cities that sewage became an engineering night- 
mare. We all learned about the magnificent aqueducts of an- 
cient Rome. But what history teachers don’t tell us is that the 
first major monument to Roman engineering genius was, as 
Lewis Mumford put it in The City in History, “the Cloaca 
Maxima, the great sewer, constructed on a scale so gigantic 
that either its builders must have clairvoyantly seen...that this 
heap of villages would become a metropolis of a million 
inhabitants, or else they must have taken for granted that the 
chief business and ultimate end of life is the physiological 
process of evacuation.” In any event, neither Rome nor any 
other ancient city had much effect on the total environment. 
There was plenty of water to dilute howevermuch they could 
pollute. 

In the 19th century, cities boomed, overwhelming 
sewage disposal systems. New York, Chicago, and San Fran- 
cisco reeled from typhoid, cholera, and other sewage-related 
epidemics. The first comprehensive sanitary sewer system 
was constructed in Chicago in 1855. The first sewage treat- 
ment facility in New York City was opened in 1886 to protect 
Coney Island’s world-famous beaches. Water disposal of 
wastes went a long way toward eradicating typhoid and 
cholera in the U.S. and other industrialized countries. 

But by the 1960s, waterborne sewage disposal was 
getting out of hand — again. The sheer volume of waste from 
toilets and factories, and from polluted runoff from city 
streets, garbage dumps, and farmlands was far exceeding the 
diluting and natural cleansing abilities of our waterways. In 
1969, the oily, chocolate-brown Cuyahoga River in Cleveland 
burst into flames. Lake Erie was pronounced dead. 

Suddenly, there was immense public pressure to do 
something about the disgraceful state of America’s water- 
ways, and doit fast. In 1972, Congress passed the Clean Water 
Act and empowered the new Environmental Protection 
Agency (EPA) to enforce discharge standards and dispense 
federal funds for sewage treatment. As Waste to Resources, a 
US. Department of Energy publication extolling the virtues 
of alternative technologies for sewage treatment, put it more 
than 10 years later, the emphasis on quick cleanup “tended to 
discourage innovation and favor construction of systems 
based on standard designs.” Concrete-and-steel megasys- 
tems became the order of the day (see page 30). 


¢ DILUTION IS NO LONGER THE 
SOLUTION TO POLLUTION 


Since 1972, federal, state, and local agencies have spent more 
than $72 billion to improve our sewage systems. It can be 
argued that the money was well spent. The quality of many 
waterways has improved, in some cases dramatically. 
However, most municipal treatment plants are re- 
quired to treat wastewater only to the “secondary” level. 
(Among other things, that means roughly 90 percent of the 
solids are removed). Only about 40 percent receives “terti- 
ary” treatment, meaning nitrogen and phosphorus and most 
suspended solids (tiny pieces of pollutants floating in sew- 
age) are removed. Yet there’s a growing consensus among en- 
vironmental scientists that secondary treatment is simply not 


good enough. 

Among the substances that pass largely unaffected 
through the typical treatment plant are herbicides and insec- 
ticides and toxic industrial chemicals. Some “trace organics,” 
as these are known in the water-pollution-control trade, can 
persist in the environment and accumulate in fish tissues, and 
eventually in us. 

Toxic metals, including mercury, cadmium, and 
copper, also bioaccumulate in fish and pose a threat to human 
health. These metals become especially concentrated in the 
sludge produced by conventional treatment plants. “Pre- 
treatment” standards are supposed to limit the levels of 
metals and other pollutants that some industries are allowed 
to discharge into municipal sewage-treatment systems. But 
studies in New York City suggest that even if industrial 
wastes were effectively pretreated, metals in municipal 
wastewater could still be a problem. 

Aquatic biologists are also increasingly concerned 
about the huge quantity of nitrogen and phosphorus dis- 
charged into the nation’s waterways. Secondary treatment 
not only does not remove nitrogen and phosphorus, but it 
also turns the organic forms of these nutrients into mineral 
forms that are more likely to feed algae blooms which can suck 
the dissolved oxygen out of waterbodies, choking off both 
plant and animal life. Many scientists believe that the nitro- 
gen and phosphorus leaving treatment plants, combined 
with the fertilizer running off of farms and lawns, is contrib- 
uting to the decline of many of our most productive fishing 
areas. Curbing nutrient pollution is, for example, a primary 
focus of efforts to save the Chesapeake Bay. In highly popu- 
lated areas such as the Chesapeake, the Hudson River estu- 
ary, and Narragansett Bay, sewage-treatment plants are big 
contributors to the nutrient problem. 

Conventional advanced wastewater treatment can 
remove all, or almost all, of these contaminants. For instance, 
breakpoint chlorination and chemical precipitation using 
aluminum are techniques used to remove nitrogen and phos- 
phorus, respectively, from effluent. They’re dramatic ex- 
amples of what's wrong with conventional treatment. 

In the breakpoint process, sewage is socked with 
high concentrations of chlorine. The result is innocuous nitro- 
gen gas —and potentially deadly chloroform and chloramine 
which, along with any remaining chlorine, must be removed 
with activated carbon filters before the effluent can be safely 
discharged into a waterway. Chlorine, even in low concentra- 
tions, can kill aquatic life. Chloramine is a carcinogen. Many 
chlorine compounds cannot be broken down biologically 
into more benign substances. By the same token aluminum, 
a toxic metal used to get rid of phosphate (a form of phospho- 
rus) in wastewater, produces a toxic sludge which must then 
be disposed of on land. 

Non-toxic alternatives like reverse osmosis, in which 
semipermeable membranes are used to trap phosphorus and 
other pollutants, are extremely expensive. But the ultimate 
irony of conventional tertiary treatment is that the better the 
water gets, the worse the sludge problem becomes. 


¢ WHAT YOUR BIOLOGY TEACHER 
DIDN’T TELL YOU 


In 1986, 27,692 million gallons of raw sewage were treated by 
15,438 municipal treatment plants in the U.S. every day. Ac- 
cording ta the EPA, we can thank 160,000 industrial and com- 
mercial facilities for some 12 percent of this slop, including an 


GARBAGE 


@ 


estimated 92,000 metric tons of hazardous pollutants annu- 
ally. For the other 88 percent, we can thank ourselves. 

What's in household wastewater? Even sanitary 
engineers have only the vaguest idea. The subject of bodily 
elimination is so taboo that generations of engineers have 
been designing systems to treat they-barely-know-what. 

According to the EPA, we throw thousands of tons of 
toxics, from decloggers to cleaners, down the drain each year. 
Tons of phosphates originate in our washing machines and 
increasingly in our dishwashers. 

But by far the largest percentage of household was- 
tewater, about 35 percent, originates in our toilets. Aside from 
water, this stuff consists of feces — itself largely water, 
carboniferous vegetable fiber, and bacteria from the colon. 
And urine, which contains most of the nitrogen (in the form 
of ammonia, which is toxic to fish) and half of the phosphorus 
excreted by the human body. An average adult produces 
about 1 to 1-1/2 cups of feces and about four cups of urine a 
day. Multiply these figures by the 172 or so million Americans 
hooked up to municipal treatment plants and you begin to 
understand the organic and nutrient “loading” problem. 

Lake Erie is the classic example. By the late 1960s, 
nitrogen fertilizers from farmlands and phosphates from 
household detergents were causing huge algae blooms. When 
algae die, they sink to the bottom. The bacteria feeding on 
them multiply and consume large amounts of oxygen, rob- 
bing it from fish and other aquatic life. Bacteria also decom- 
pose the organic matter in human excreta, not to mention the 
organic compounds in industrial waste, sucking even more 
oxygen out of the water. Things got so bad that in late 
summers, a 2,600-square-mile area of Lake Erie was a “dead 
zone” — no oxygen was available within ten feet of the 
bottom. This brought about wholesale changes in lake life, 
driving away important commercial and sports fish. Ancient 
history, you say? Well, today there is a 2,000-square-mile 
dead zone near the mouth of the Mississippi River in the Gulf 
of Mexico, thanks largely to nutrient pollution. 


¢ EVOLUTION OF A REVOLUTION 


Rivers, lakes, and streams have an uncanny ability to cleanse 
themselves. Sunlight bleaches out some pollutants. Others 


Dr. Bill Wolverton designed the first working aquatic-plant 
sewage-treatment system for NASA in the mid-1970s. 


settle to the bottom, and stay there. Many are broken down by 
bacteria. In a healthy body of water, the oxygen that ststains 
these bacteria, as well as fish and other organisms, is replen- 
ished by natural aeration from wind and wave action, and by 
aquatic plants, which create oxygen during photosynthesis. 
Wetlands (the fashionable word for what used to be known as 
marshes, swamps, and bogs), among the Earth’s most bio- 
logically active environments, are exceptional natural filters 
for removing water pollutants. 

Dr. Bill Wolverton discovered the cleansing ability 
of wetlands in the late 1960s, while mucking around in a 
Florida marsh. He was developing defenses against biologi- 
cal warfare for the military. “Where there were a lot of marsh 
plants,” he remembers, “the water was a lot cleaner.” 

Several years later, Dr. Wolverton, who'd added a 
Ph.D. in environmental engineering to his previous training 
in chemistry and microbiology, joined NASA’s National 
Space Technology Laboratories in Bay St. Louis, Mississippi, 
where he hoped to develop what are known in NASA techno- 
babble as “Closed Ecological Life Support Systems” for space 


SEWAGE DICTIONARY 


Activated sludge— Sludgethat hasbeen 
aerated to provide oxygen for the aerobic 
bacteria that break down the organicmat- 
ter in sewage. The activated sludge proc- 
ess is used for secondary treatment at 
most conventional treatment plants. 


Advanced wastewater treatment — See 
tertiary treatment. 


Aerobic bacteria — Bacteria that can live 
only in the presence of oxygen. 


Anaerobic bacteria — Bacteria that can 
live without oxygen. 


Bioaccumulation—Theaccumulation of 
environmental pollutants in the tissues of 
living organisms, from plants to people. 


Biological oxygen demand (BOD) —The 
dissolved oxygen needed to decompose 


organic matter in water, BOD is used asa 
measure of pollution, since heavy waste 
loads need lots of oxygen to be broken 
down, 


Breakpoint chlorination — A tertiary 
sewage treatment technique in which 
partially treated wastewaterissocked with 
high levels of chlorine to remove nitro- 
gen. 


‘Combined sewer system— A sewer sys- 
tem that carries both sewage and storm- 
water runoff, During dry weather, both 
wastewater and runoff goes to thesewage 
treatment plant for treatment. During rain- 
storms, the system often gets overloaded, 
sending raw sewage into the nearest we 
terway, a big problem in many older cit- 
ies. 


Conventional sewage treatment — Was- 


tewater treatment that relies on an array 
of expensive and energy-intensive me- 
chanical equipment and sometimes toxic 
chemicals. 


Detention time — The amount of time 
that sewage is held in a tank or pond so 
thattheintended treatment can take place, 


Digester — A closed tank in which sew- 
age sludges heated and broken down by 
bacteria. 


Dissolved oxygen — A measure of the 
amount of oxygen available for aquatic 
life. Inadequately treated sewagecan lead 
to low dissolved oxygen levels and there- 
fore harm fish and other aquatic crea- 
tures. 


Effluent — The treated wastewater that 
comes out of a treatment plant. 


Eutrophication — The presence of lots of 
algae and not enough oxygen in a water- 
body, due to nutrients, especially nitro- 
genand phosphorus fromwastewaterand 
runoff. In extreme cases, the waterbody 
turns slimy green and smells, 


Gravity thickeners — Large tanks used 
to remove some of the liquid in sludge. 


Heavy metals — Metals with high mo- 
lecular weights, including mercury, lead, 
cadmium, and copper, which are toxic to 
plants and animals even in low concen- 
trations. 


Influent — Bureaucratese for the waste- 
water flowing into a sewage treatment 
plant. (Compare effluent.) 


Mechanical sewage treatment—Seecon- 
ventional sewage treatment, 
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John C. Stennis Space Center 


This “rock marsh,” designed by Dr. Wolverton for a mobile- 
home park in Pearlington, Mississippi, can treat 10,000 gal- 
lons of wastewater a day. 


travel (in plain English, ways to grow food and recycle 
wastes). It was here that he put his discovery to the test. In the 
mid ‘70s, the Space Lab’s sewage treatment system, a series of 
settling ponds and a small but cranky conventional “pack- 
age” treatment plant, was violating water-quality standards. 
Dr. Wol- verton marched into the lab director's office and an- 
nounced, “Instead of spending millions on a conventional 
facility, why don’t we just grow some wetland plants?” The 
reaction: “Well, they all thought I was crazy.” But the NASA 
lab had already spent $50,000 just to study which type of con- 
ventional treatment would work best, and finally the lab 
director came around. 

Dr. Wolverton proceeded to design a simple system 
using water hyacinths, an aquatic nuisance species down 
South, to clean up NASA’s sewage. In the past ten or so years, 
he gleefully points out, the Space Lab has saved millions of 
dollars by cleaning up the waste of more than 4,000 people on 
its 150,000-acre site with weeds. The facility is generally ac- 
knowledged to be the first working aquatic-plant treatment 
system in the U.S. 


Bill Wolverton wasn’t the only one interested in 
alternative treatment systems. The initial response to the 
Clean Water Act, to quote from Natural Systems for Waste 
Management & Treatment, a bible for engineers interested in 
the natural approach, may have been “to assume that the 
‘zero discharge’ mandate of the [1972 Clean Water] law could 
be obtained via a combination of mechanical treatment units 
capable of advanced wastewater treatment...” (Engineers like 
to distinguish between “mechanical” systems, which treat 
sewage with a procession of energy-intensive mechanical 
equipment, and “natural” systems, which typically include 
pumps and pipes to move around the waste but don’t depend 
on external energy sources exclusively to maintain the treat- 
ment process.) “However,” the manual continues, “the en- 
ergy requirements and high costs of this approach soon 
became apparent, and a search for alternatives commenced.” 

The first natural technology to be discovered — or 
rather rediscovered, since this used to be the only way to treat 
wastes — was so-called land application, In land application 
systems, wastewater is allowed to flow over land at varying 
rates. Various physical, chemical, and biological reactions in 
the soil “treat” the sewage while reusing the nutrients, min- 
erals, and organic matter in the waste. During the 1970s, there 
was considerable interest in land application, but nothing like 
the current excitement over the newer marsh-plant systems. 
Land application is used in a few communities today. 

It’s been only about 20 years since scientists, no less 
engineers, have been intrigued by the ability of plants to 
purify water. In 1976, the first international scientific confer- 
ence on biological control of water pollution was held at the 
University of Pennsylvania. Wastewater engineers were in- 
troduced to the concept at a conference at the University of 
California at Davis three years later. In the ten or so years 
since, the concept has progressed from lab experiments to 
pilot-scale facilities to full-blown, real-world systems. 

At first, attention focused on simple water-hyacinth 
systems. When it became obvious that these plants would 
work year-round only in the South, engineers turned their 
attention to systems using marsh plants — cattails, reeds, 
bulrushes, and the like — which can survive in wintry north- 
ern climates. Today, there are about 70 man-made marsh and 
aquatic systems treating municipal sewage in this country, 


Natural sewage treatment — Treatment 
that relies as much as possible on natural 
processes at work in wastewater, 


Nitrogen — A nutrient most commonly 
found in sewage in the form of ammonia 
and nitrates. Too much nitrogen in water- 
ways causes algae blooms, and ammonia 
is toxic to fish, 


Nutrients — Inorganic compounds (in 
sewageeffluent, usually nitratesand phos- 
phates) essential for plant growth. Water- 
bodies with high levels of nutrients con- 
tain lots of algae and aquatic weeds. 


Organic matter —Matter that came from 
aliving organism. Insewage, thisincludes 
poop and pee and the ground-up food 
matter from garbage disposals. 


Phosphates — Inorganic compounds es- 
sential to the growth of algae. In waste- 
water, mostly from laundry and dish- 
washer detergents. 
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Phosphorus—A nutrient mostcommonly 
found in sewage in the form of phos- 
phates from detergents, A primary cause 
of algae blooms in waterways, 


Polishing —The final treatment process, 
used tosqueeze outeyen more pollutants, 


Preliminary treatment — The first thing 
that happensatany treatment plant: Large 
objects tamponsand condoms) and “float- 
ables” (plastic tampon applicators) are 
screened out and grit is removed. 


Pretreatment — Removal of some pollut- 
ants from wastewater, usually industrial 
wastewater, before it gets to the munici- 
pal treatment plant. 


Primary treatment — The first stage of 
sewage treatment: The wastewaterisheld 
in settling tanks or basins so that roughly 
one-third of thebiological oxygen demand 
and two-thirds of the suspended solids 
are removed. 


Runoff — Water from rain, snow melt, or 
irrigation, which flows over the ground 
and collects pollutants before it reaches a 
waterbody. 


Secondary treatment — The second stage 
of sewage treatment, in which bacteria are 
used to treat the wastes. Removesabout 90 
percent of the biological oxygen demand 
and the suspended solids, 


Septage — The truly disgusting stuff 
pumped out of septic tanks by honey 
‘wagons. Often includes restaurant greases, 
toxic industrial byproducts, and hospital 
wastes. 


Sewage—The slurry that travels through 
municipal sewer pipesand includesmostly 
water from toilets, sinks, washing machi 
and dishwashers, but also human excreta, 
detergents, cleaners, decloggers, tampons, 
condoms, and other miscellaneous items, 
and industrial wastes, 


Sludge — The thick slurry of “solids” 
removed from sewage at treatment plants, 


Suspended solids — Tiny pieces ofpollut- 
ants floating on or suspended in sewage. 


Tertiary treatment — Advanced cleaning 
of wastewater that goes beyond thesecon- 
dary stage and removes nutrients such as 
nitrogen and phosphorous and most sus- 
pended solids. 


Trace organics — Carbon-based indus- 
trial compounds which can be toxic and 
resistant to biological decomposition and 
persist in the environment. EPA calls the 
most worrisome of these “priority pollut- 
ants.” 


Wastewater — See sewage. 
Wetlands — The trendy term for what 


used to be known as marshes, swamps, 


and bogs. 
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Arcata, California’s sewage-treatment marshes, top, saved 
millions of dollars and created sorely needed wetlands for 
fish and waterfowl. 


according to the best estimate of Bob Bastian of the EPA. 
Hundreds more man-made marshes are treating the highly 
acidic water that flows from coal-mine sites. And in a handful 
of experiments, constructed wetlands are also being used to 
treat industrial wastes and agricultural and stormwater runoff. 

The biology involved is simple. In water-hyacinth 
systems, for example, the plants are grown hydroponically 
(without soil) in man-made ponds. The plant roots are home 
to large numbers of bacteria and other microorganisms, 
which feed on the minerals and organic matter in wastewater. 
While digesting the pollutants, the bacteria and protozoa 
produce sugars and amino acids, providing the plants with 
food. The plants, in turn, supply oxygen and low levels of 
nutrients to the microorganisms. Leaves above the water 
surface provide a shady canopy that limits penetration of 
sunlight and controls algae growth. The same process is at 
work in man-made marsh systems, except the plant roots 
penetrate the soil, gravel, rock, or other support medium. 
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What's more, the roots of most marsh 
and aquatic plants are not only good 
at removing human excreta from was- 
tewater; some species also remove 
toxic metals, trace organics, and even 
radioactive elements. 

So what do these sewage systems 
look like? 


° ARCATA MARSH — 
AND SANCTUARY 


About 15 years ago, a handful of folks 
in Arcata, California, knew their town 
was in trouble. California was bulg- 
ing with federal sewage-treatment 
dollars and state bureaucrats knew 
just how they wanted to spend it: on a regional sewage plant 
for Arcata, a timber and fishing town with a population under 
15,000, and two neighboring towns discharging inadequately 
treated wastewater into Humboldt Bay. 

Those who balked at the plan feared that miles of 
sewer pipes running through the area’s sleepy farms and for- 
ests would be followed by a flood of developers. When the 
pricetag of the megasystem ballooned to $56 million and 
Frank Klopp, Arcata’s public-works director, concluded that 
maintenance costs could double the city’s sewage rates, he 
made a beeline for the mayor's office and declared that they 
really ought to get out of the arrangement, Gradually, others 
agreed. The result: One of the nation’s first marsh-ecology 
sewage treatment systems was completed in 1987. 

In a Humboldt State University (HSU) film about 
Arcata’s man-made marshes, bird cries rise with the dawn 
over thickets of cattails and bulrushes, a cloud of ducks lifts 
skyward, and a sandpiper scoots across mudflats. No great 
surprise. The big surprise of the Arcata experiment was how 
quickly the marshes were adopted by humans. In an area 
where you can choose a redwood forest or a secluded Pacific 
beach, many Arcatans prefer to amble over to their sewage- 
treatment plant to watch the egrets eating breakfast. 

A leading proponent of the marsh system, Dr. Bob 
Gearheart, a sanitary engineer and professor at HSU, ex- 
plains that the sewage originates in houses on the nearby 
hills. When Arcatans flush, gravity takes their wastewater to 
a conventional treatment plant on the edge of the bay, where 
it’s screened and solids settle out. The effluent is piped to 50 
acres of oxidation ponds, where algae work on the waste and 
more solids are removed. The wastewater then flows into two 
2-1/2-acre man-made marshes planted with bulrush and 
cattail, where the sewage effluent is “polished” (given ad- 
vanced wastewater treatment). Next it flows into 45 acres of 
marshes constructed by the city and the California Coastal 
Conservancy to help restore fish, shellfish, waterfowl, and 
other wildlife to the area. By the time it flows into Humboldt 
Bay, the effluent is cleaner than the water it meets there. 

One big bonus of the system: The marshes do their 
work without generating an ounce of sludge! Another: HSU 
professor and aquatic biologist Dr. George Allen uses some of 
the wastewater to raise salmon and coastal cutthroat trout to 
help replenish local waters. And Arcata’s new sewage treat- 
ment system has returned sorely needed wetlands to the 
Humboldt Bay environment. Total cost of the system, includ- 
ing planning and environmental studies and acquisition of 
some land: $514,600 (give or take several years of adroit 
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politicking to get the go-ahead from state regulators). 

While Arcata’s wetlands do only tertiary treatment, 
a number of other man-made marsh systems are doing more 
heavy-duty secondary treatment. 


¢ ELEPHANT EARS AND CANNA LILIES 


Since his first forays into wastewater treatment with water 
hyacinths, Bill Wolverton has designed a new generation of 
natural treatment technologies called “microbial rock filter 
marsh systems,” or rock marshes. Engineers also call them 
“vegetated submerged bed systems” because the wastewater 
flows discreetly through the rocks below the surface. 

Dr. Wolverton’s first rock marsh was a simple sys- 
tem designed to purify discharge from his septic tank. Septic 
tanks usually discharge into an underground leach field, 
where organisms in the soil break down pollutants. The stuff 
coming out of many septic tanks in his area of east Louisiana 
and west Mississippi was either percolating quickly through 
sandy coastal soils into the groundwater, or not draining fast 
enough through dense clay soils, bubbling up, and causing 
odor problems. 

To demonstrate that there is a workable alternative 
to the conventional leach field, Dr. Wolverton dug a shallow 
ditch, lined it with plastic, filled it with stones, and added 
wetland plants. Partially treated wastewater flows from the 
septic tank through the rock marsh, providing water and 
nutrients for the plants. As sewage-eating microorganisms 
grow on both the rocks and the plant roots, the system is very 
efficient. About 20 of these backyard rock marshes, which 
measure about 3’ X 7’, are also treating septic-tank effluent to 
secondary standards in Alexandria, Louisiana. Dr. Wolver- 
ton says similar rock marshes can work for schools, motels, 
office complexes, even entire cities. 

In fact, he recently designed such a rock-marsh sys- 
tem for a mobile-home park in Pearlington, Mississippi. But 
instead of any old wetland plant, this system is using orna- 
mental plants like water iris, elephant ears, and canna lilies. 
The sewage treatment “plant” can treat 10,000 gallons of was- 
tewater a day from 28 trailers, and looks more like a flower- 
bed. (See page 27.) 

Bill Wolverton says his wife took one look at the 
system, compared it with their own rock marsh, and said, 
“Get these weeds outta here and get me some of those 
flowers.” His ornamental rock marsh systems apparently 
have that effect on others, too. Wastewater afficionados from 
around the world come to the tiny trailer park in Pearlington 
to get a load of all the pretty flowers. 

Denham Springs, population 20,000, in southwest 
Louisiana near Baton Rouge, recently invested in a rock 
marsh on a massive scale. The city’s wastewater is partially 
treated in two 40-acre ponds, then flows through three five- 
acre cells planted mostly with canna lilies. In summer, the 
place looks like a flower farm, but it’s designed to treat 3 
million gallons of sewage a day. 

Bill Wolverton estimates that the city has saved $1 
million dollars in initial construction costs and will save 
$60,000 a year on operation and maintenance. (Maintenance 
consists mostly of removing the dead plant tops in spring 
before new shoots start poking up.) Dr. Wolverton, who 
recently retired from NASA and now has his own consulting 
firm, Wolverton Environmental Services, has a number of 
rock marsh systems in the works. Other wastewater experts 
told me that if tests substantiate Bill Wolverton’s high hopes 
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shown soon after planting, treat three million gallons of 
— a day. The wastewater flows discreetly below the 
surtace. 


for these systems, marsh-ecology sewage treatment will get a 
real shot in the arm. 


° ECOLOGICAL ENGINEERING 


“Five years ago, I began to realize the very essence of what 
makes New England so beautiful was being destroyed,” said 
Dr. John Todd, inventor of an ecologically engineered sewage 
treatment system — make that wastewater restoration system 
— called solar aquatics. The occasion was the July 11, 1989, 
opening of a solar-aquatic research facility in Providence, 
Rhode Island. 

“Thousands of gallons of toxic chemicals are dumped 
into our waterways every day, ravaging our drinking water, 
our lakes, and our streams. I knew there had to be a non- 
chemical way to transform the polluted, toxic waste back into 
pure water, so I started studying the lessons of nature to find 
a way. The result is here before you...” 

While Bob Gearheart, Bill Wolverton, and other 
sewage-treatment pioneers have figured out how to make 
natural approaches work for small communities in mostly 
mild climates with lots of spare land for the man-made 
marshes, John Todd's solar aquatics technology offers hope 
for Northerners, even Northerners who live in big cities. 

In 1969, John Todd, an aquatic biologist, co-founded 
the New Alchemy Institute on Cape Cod, a center of hands- 
on environmentalism. Dr. Todd’s new solar aquatics facility 
is located in the industrial bowels of Providence, at the top of 
the Narragansett Bay. The 30'-X-120' greenhouse is sand- 
wiched between the mountainous piles of scrap at the Pilot 
Metals Corp. and the sprawling Field’s Point Wastewater 
Treatment Facility, New England’s second-largest, which 
can provide secondary treatment for 91 million gallons of 
sewage a day. The experimental solar aquatics facility can 
purify up to 20,000 gallons of sewage a day, or about the 
amount from 150 households. 

When you enter the facility, the last thing you think 
of is the stuff you flush down the toilet. Red geraniums hang 
from the greenhouse’s steel rafters. A wooden walkway 
bisects four rows of translucent plastic silos, many with 
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CONVENTIONAL 
SEWAGE TREATMENT 
The Same Old Sh-- 


SS /. > 
The Red Hook Water Pollution Control Plant under construc- 
fion. 


Quick: When you flush your toilet, where does the sewage go? 
Chances are, it goes to a conventional treatment facility that 
works a lot like the Red Hook Water Pollution Control Plant. 

Red Hook is where my daily deposits (and | don’t 
mean bank deposits) and those from thousands of other apart- 
ments and businesses in downtown Brooklyn end up. The was- 
tewater lingers ated Hook for a few hours, then is discharged 
into the East River, where it continues on its way to the upper 
New York Bay and, eventually, the Atlantic. Red Hook is 
designed to treat 60 million eal of this democratic slurry 
every day. 


pene 


The “influent channel,” where 
sewage enters Red Hook. 


i 
What comes out of the bar 
screens. 


As soon as the real leftovers from yesterday's dinner 
enter the facility, theyre greeted by huge bar screens which re- 
move large solids (big wads of toilet paper, used tampons, and 
lots of used condoms). These items, usually about two cubic 
yards per day, are trucked to a landfill for disposal. 

The screened sewage is then routed to four large, 
primary settling tanks, where it sits for a while until fecal matter 
and other solids settle on the bottom. This stuff is called 
“primary sludge,” and it’s pretty gross. 

Secondary treatment at Red Hook is basically the 
same “activated sludge” process used at most conventional 
treatment plants. Liquid from the primary settling tanks flows 
into four deep aeration tanks. Diffused air supplied by gadgets 
called fine-bubble dome diffusers keeps millions of aerobic 
bacteria happily feeding on soluble organic matter and multi- 
plying. This mass of reproducing microorganisms then flows 
into secondary settling tanks, where most of them settle to the 
bottom. By this time, they've consumed most of the tasty (to 
them) organic matter in the sewage, and the wait makes them 
ravenously hungry —hence the term “activated” sludge. Some 
are returned to the aeration tanks, where they serve as “seed” 
organisms for another round of treatment. The rest proceed un- 
ceremoniously to sludge digesters. 

Meanwhile, the liquid, or “secondary effluent,” con- 
tinues on to another series of tanks, where it’s disinfected with 
chlorine. By the time it’s discharged into the East River, this 
effluent has been in the plant for seven or eight hours. 

Before digestion, the sludge from the primary settling 
tanks is pumped to four big gizmos called Cyclone degritters, 
where sand, gravel, and the like (mostly from street runoff into 
New York’s combined sanitary and street sewer system) are 
removed, then carted offto the landfill. Primary and secondary 
sludge meet in four 60-foot-wide “gravity thickeners,” where 
more solids settle out, and liquid overflow gets pumped back 
tothe beginning of the treatment process. The thickened sludge 
is pumped to six, 60-foot-wide, covered digesters, where an- 
aerobic bacteria get their turn at decomposing the muck. 


Scum ona primary settling 
tank. 


skimmed off the tank. 
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Here, the scumis manually 


Digestion takes about 25 days. One of the by-products of 
sludge digestion is methane, or natural gas, which can provide 
about 20 percent of the energy needed to run the plant. 

In New York City, digested sludge is loaded onto barges and 
gets dumped in the Atlantic. Congress recently banned ocean 
dumping of sludge, and New York City is scrambling to come 
up with an alternative. Whether it’s dumped in the ocean or on 
land, ‘or burned in incinerators, the mountains of sludge 
generated at sewage treatment plants have already reached 
crisis proportions in most cities. (Because most sludge is 
contaminated with toxic metals, only 20 percent ends up as 
fertilizer for farmland or as compost for garden use. Strictly 
enforcing industrial “pretreatment” programs, which require 
that certain industries remove metals and other toxins before 
discharging their wastewater into city sewage systems, would 
help. But this is a subject for a future issue.) Almost half of the 
operating cost of the typical treatment plant is for sludge 
treatment and disposal. 

Metals aren’t the only thing contaminating American 
sewage. Consider toxic chemicals. According to the federal 
Environmental Protection Agency, conventional sewage treat- 
ment plants do not remove a substantial portion of the toxic 
chemicals in wastewater. Then again, 16 agency doesn’t 
require that they do. What's more, nitrogen and phosphorous 
are often present in the water leaving these facilities at levels 
thatcan harm aquatic life. Red Hook is state-of-the-art sewage 
treatment in New York City. But like the vast majority of 
municipal facilities in this country, itis not required to provide 
the advanced wastewater treatment that would remove these 
pollutants (see the accompanying article). 

One more thing: Larry Robinson, the engineer who 
runs Red Hook and graciously escorted me around, keeps the 
plant running like a well-oiled machine. Thanks to Larry, the 
effluent that comes out of Red Hook is much cleaner than the 
stuff it meets in the East River. But the run-of-the-mill American 
treatment plant malfunctions often, sending partially treated 
sewage into the nearest waterway. — Janet Marinelli 


Sludge digesters and gravity 
thickeners. 


GARBAGE 


plants floating languidly on top. 

Scott Sargert, the plant manager, explained how the 
process works, Each 1,300-gallon silo is a functioning ecosys- 
tem. Raw sewage flows into the “algae room,” where bacte- 
ria found in any eutrophic pond begin digesting organic 
matter and converting toxic ammonia to nitrite and then 
nitrate — plant food. Duckweed, a prolific reproducer, con- 
sumes nitrates. More nitrate is removed by algae that adhere 
to the inside of the translucent tanks, where it’s grazed upon 
by snails. Zooplankton feed on the algae suspended in the 
wastewater. Some silos are densely colonized by Azolla,a tiny 
water fern. 

When the effluent enters the “clean room,” it eventu- 
ally will flow into four engineered marshes in plastic troughs 
lined with gravel and planted with bulrushes, cattails, and 
other species. Anaerobic bacteria in the gravel will convert 


When the wastewater at the solar-aquatics facility in Provi- 
dence, Rhode Island, flows into this final row of “polishing” 
marshes, planted with young marsh grasses, it's crystal 
clear. 


excess nitrates into harmless nitrogen gas. Marsh plants will 
remove heavy metals and toxic chemicals. 

In more rows of plastic silos, striped bass graze on 
zooplankton. Water hyacinths remove more nutrients and 
take up toxic metals. In some silos, dense strands of green 
filamentous algae remove more nitrogen. Eventually, the 
clean room will be a huge hydroponic garden. Racks of 
commercial flowers and perhaps tree saplings will be grown 
on the surface of the plastic tanks. 

Whenit flows froma final row of “polishing” marshes 
—shiny metal washtubs with stands of young marsh grasses 
—the effluent is crystal-clear and clean enough to drink, with 
one possible exception — viruses. Nobody in this country 
drinks effluent froma treatment plant. However, as a precau- 
tion, at most sewage treatment plants chlorine is used to kill 
viruses and other pathogens. Ultraviolet radiation is also 
used, but rarely, because it’s more expensive. John Todd and 
colleagues hope to come up with a natural way to get rid of 
viruses. 

Researchers will also be looking for a way to deal 
with the toxic metals in sewage. They couldn't have asked for 
a better place to look: The wastewater of Providence, referred 
to as the costume-jewelry capital of the world, is loaded with 


® 
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heavy metals. John Todd hopes to explore the possibility of 
using species of mosses that thrive at mine sites to accumulate 
metals to the point that they can be recycled by industry. 

One of the biggest attractions of solar aquatics from 
a municipal official’s point of view is its ability to transform 
sewage into purified water without generating ridiculous 
amounts of sludge. A small amount of sludge was produced 
at previous pilot facilities in Sugarbush, Vermont, where the 
wastewater of a ski resort was given the natural equivalent of 
tertiary treatment before discharge into a trout stream, and 
Harwich, Massachusetts, where septage, the stuff pumped 
out of septic tanks by “honeywagons,” was also turned into 
high-quality water. A study by Nolte and Associates, a Cali- 
fornia-based engineering consulting firm, concluded that the 
Harwich facility produced “substantially less” sludge than a 
conventional treatment plant. It also noted that “collection, 
treatment, and disposal of sludge from the bottom of the 
tanks are design and cost items which must be addressed.” 
Sludge is on the agenda at Providence. Half of the facility will 
soon be treating sludge from the treatment plant next door. 

Harwich was so satisfied with its solar aquatics test 
facility that it has commissioned Ecological Engineering 
Associates, the company formed to commercialize the tech- 
nology, to build a full-scale version. Dr. Todd was even able 
to totally remove 14 of the 15 toxic substances that the EPA 
has classified as worrisome “priority pollutants” from the 
septage, a truly vile slurry of restaurant greases, toxic indus- 
trial by-products, and hospital wastes that’s 100 times more 
concentrated than sewage. The fifteenth, toluene, was 99.9 
percent removed. The fish in Harwich’s final tanks tested free 
of PCBs and dioxins, and contained lower levels of metals 
than their wild ocean counterparts. 

According to John Todd, solar aquatics requires no 
more land than conventional sewage treatment. (Providence 
plant manager Scott Sargert pointed out that the greenhouse 
was designed to accommodate a double decker of plastic 
silos.) Dr. Todd also estimates that a solar-aquatic plant can 
provide advanced wastewater treatment at about two-thirds 
the cost of a conventional plant providing only secondary 
treatment. Revenue from sales of flowers, tree saplings, etc. 


At the Providence solar-aquatics facility, microorganisms, 


plants, and fish purify wastewater. The greenish cast is 


algae. 
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At this solar aquatics plant in Sugarbush, Vermont, the 
wastewater of a ski resort was purified, then discharged into 
a trout stream. 


could be a signficant source of income. 

John Todd’s only real competition, as far as 1 know, 
is Dr, Bill Jewell, an agricultural engineer at Cornell’ Univer- 
sity in Ithaca, New York. In his system, sewage is partially pu- 
rified in tankfuls of anaerobic bacteria. A by-product of these 
bacteria is methane gas, which can be used to generate power. 
Effluent from the anaerobic tanks is piped into long, low 
troughs inside a greenhouse, where it’s used to grow plants 
hydroponically. Dr. Jewell estimates his system costs sub- 
stantially less to build than a conventional sewage-treatment 
plant, and could generate a respectable source of income from 
the sale of natural gas alone. A pilot-scale facility is currently 
treating 10,000 gallons a day of sewage in the Ithaca area. 


¢ A DOSE OF REALITY 


When he first started designing his marsh and aquatic sewage 
treatment systems, Bill Wolverton remembers, “Everybody 
said ‘here comes that nut with a pocketful of plants who 
thinks he’s gonna change the world.’” Now lots of other 
engineers are designing these systems, too. 

This is heady stuff. Could marsh-ecology herald the 
dawn of a new age in sewage treatment, be further evidence 
of the growing environmental awareness that has sparked 
not only the tug-of-war between conventional and natural 
sewage treatment, but also between nuclear and solar energy, 
and garbage incineration and recycling, and chemical and 
organic gardening? 

For a dose of reality, I called Bob Bastian of EPA’s 
Office of Municipal Pollution Control and asked how enthu- 
siastic the agency is about marsh-ecology sewage treatment 
systems. “How enthusiastic is EPA about anything?” he 
answered dryly. “We're not in the business of promotion.” 
Hmm. In 1988 the agency did publish a design manual for 
engineers interested in marsh and aquatic treatment systems. 

Before I was finished researching this story, I spoke 
to many of the wastewater engineers designing and promot- 
ing these systems. We're not talking about plant worship- 
pers. Most of them are hard-nosed skeptics. Pio Lombardo of 
the international engineering consulting firm Dames & Moore 
gave me the following no-nonsense answer when I asked 
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Richard W. Brown 


COMPARING THE TECHNOLOGIES 


LUMITATIONS 


ADVANTAGES 


Old technology, so engineers know 
exactly what to expect; doesn’t require a 
lot of land. 


Conventional 
Sewage Treatment 


Man-Made Marshes 


Cheap; no sludge; good removal of 
(with open water) i 


nitrogen, toxic chemicals, and trace 
‘organics; can survive toxic overload better 
than conventional treatment; can be used 
for secondary or advanced treatment 
without chemicals or a lot of energy; 
wastewater can be used to restore wet- 
lands habitat; nice to look at. 


Man-Made “Rock 
Marshes” (sub- 
merged flow systems) 


Efficient; can include showy ornamental 
plants; routine harvesting of plants unnec- 
essary. 


Virtually purifies water; effective in cold 
climates; creates substantially less sludge 
than conventional treatment; can treat 
extremely concentrated wastes such as 
septage; may cost significantly less than 
conventional treatment; sewage is treated 
as a resource, not as a waste; produces 
feetely valuable plants and fish; nice to 
look at; requires less land than marshes. 


Solar Aquatics 


why man-made marshes are the hottest thing in wastewater 
engineering: “They're simple to build. They’re simple to 
operate, They’re cost-competitive. And they work.” 

The cost factor should not be underestimated. The 
era of outright federal grants for sewage treatment is over, 
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Dr. John Todd at his experimental solar-aquatics facility in 
Harwich, Massachusetts, which turned septage into high- 
quality water. 


BEST FOR 


Eepenine reine aterm lecinas or 
sudden intlows of toxics el rom 
industry) often upset the bacterial bal- 
ance, sending barely treated sewage into 
the local waterway; energy-intensive; 
advanced wastewater treatment offen 
involves the use of toxic chemicals; hard 
to site (would you want a sewage plant 
rant door’ alae anceclitic ac or 


Big cities. 


headache. 
Require lots of land; plants may have to Small communities 
belharieted occasionally. with a lot of land. 


Small communities 


Rocks can be expensive; not as exten- 
with extra land. 


sively tested as open-water marshes. 


Communities that 
ave fo meet strin- 
gent water-quality 
requirements; com- 
munities ud fale a 
septage problem; 
aS to be a 
natural alternative 
for land-short cities. 


Leading-edge technology not as exten- 
sively enedes the Sihes stems; 
requires a different kind of expertise to 
operate; the greenhouse is an add 
cost and must be heated in winter. 


and unless Congress changes its mind (unlikely in this age of 
Gramm-Rudman budget control), state and local govern- 
ments will be footing most of the bill from now on. 

Marsh-ecology sewage treatment already makes 
economic sense in many small communities that need to 
improve their sewage treatment systems or build them from 
scratch. Some day in the not-too-distant future, solar aquatics 
and similar leading-edge technologies could be helping even 
larger cities achieve tertiary treatment or deal with sludge. 

But don’t hold your breath quite yet. Many munici- 
palities are still struggling to achieve or maintain systems that 
can reliably guarantee effluent that’s treated to the secondary 
level. Many older cities are scrambling to fund improvements 
to antiquated combined sewer systems, which send raw 
sewage overflowing into waterways during rainstorms. 
Consequently, municipal officials aren't exactly welcoming 
tertiary treatment with open arms. 

But advanced treatment will become the standard 
And unlike conventional advanced treatment, which gener- 
ally requires one remedy for nitrogen pollution, another for 
phosphorus, etc., cost-effective marsh and aquatic systems 
can remove nutrients in just one step, and remove heavy 
metals and pesticides and industrial toxins —all of which has 
to be done if we're ever going to restore ravished fisheries and 
stop the bioaccumulation of toxins in aquatic food chains, and 
in our own bodies. 


GARBAGE 


APER 
HYPE 


We've read about 
cotton, disposables, 
degradables, and 
recyclables. Well, get 
a load of this, folks: 
Diapers are garbage 
unless they're cloth. 


by Francesca Lyman 


kimo mommies wrapped their babies’ bottoms in 
peat moss. Plains Indian tribes used animal skins. In old 
Europe women knit wool flannel pants. And only one genera- 
tion ago, we spent our infancies clad in cotton cloth. 

Then came the throwaway diaper, born in the late 
1950s, which promised to free women from motherhood’s 
most drudging chore. By the ’70s, the disposable had cor- 
nered the market. So greatly did it change mothers’ routines 
that the disposable diaper was featured several years ago in 
a Smithsonian Institution exhibit of American products and 
services that have “revolutionized our lives,” alongside the 
Pill, antibiotics, smoke detectors, and shopping malls. Some 
observers of modern culture regard the advent of disposable 
diapers as a primary reason more women have been able to 
work outside the home. On the other hand, the disposable 
diaper, which will lie around for centuries, has become the 


Francesca Lyman is an environmental writer and mother of a one- 
year-old cloth-diaper wearer. Her forthcoming book, The Green- 
house Trap, will be published by Beacon Press this Spring. 


symbol of the garbage crisis we're leaving for our children. 

There’s no doubt that the popularity of single-use 
diapers has soared during the past 30 years. By one industry 
estimate, when Pampers were introduced in 1961, disposable 
diapers accounted for less than one percent of all diaper 
changes; they now account for nearly 85 percent. Once con- 
sidered an occasional luxury item, the disposable diaper is 
sold as an indispensable household article. Their handiness 
has made them into a $3.5 billion business; and a New York 
marketing consultant has called disposables the most dy- 
namic new product category in consumer marketing history. 

As miraculous as they may seem, however, dispos- 
able diapers, we now know, are becoming an increasingly 
serious garbage problem. Carl Lehrburger, solid-waste ex- 
pert and author of a study for the National Association of 
Diaper Services, “Diapers in the Waste Stream,” bluntly con- 
cluded, “Single-use diapers should not be going to landfills.” 
According to industry estimates, there are some 16 billion 
disposable diapers, made of woven cellulose and polyethyl- 
ene plastic backings, buried in landfills each year. By weight, 
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they represent about 12,300 tons of waste a day. 

Diapers are by no means the only landfill problem — 
they represent, in fact, less than two percent of the total 
amount of waste in landfills. (Although that figure may 
sound small, environmentalists argue that it’s a large per- 
centage for any one single item.) What's significant is that this 
one item could be easily reduced without the organized effort 
of, say, newspaper or beverage-container recycling. 


¢ THE SEARCH FOR THE 
ENVIRONMENTAL DIAPER 


Since throwaway diapers made their debut, diaper 
companies have been battling to find the most sophisticated 
diaper design possible. Plasticized diapers have evolved 
from unwieldy pads that often shredded when pinned into 
the high-tech products they are today, with fitted waistbands, 
reclosable adhesive flaps, and cartoon-character imprints. 
Now, with landfills closing and protests mounting, we find 
ourselves in a new era of diaper wars, as manufacturers 
attempt to put a pro-ecology face on their products. 

Touting its productas the “biodegradable, nonchemi- 
cal” alternative, RMED International Corporation of Tulsa, 
Oklahoma, started marketing TenderCare diapers last year 
by mail order and through health food stores. During the past 
year the company has seen its business double. RMED claims 
that the plastic backing on its diapers contains a cornstarch 
derivative that will help the product break down into water 
and carbon dioxide in two to five years. “We're changing the 
world, one diaper at a time,” reads their slogan. 

But this semi-biodegradable diaper, along with a 
few others like it, has taken some trashing — with good rea- 
son. Environmentalists as well as the biggest disposable- 


able diapers at curbside from as many as 1,000 families, 
deliver the collected diapers to the recycling center, separate 
the plastic from the paper pulp and sanitize its components, 
and finally take the reclaimed materials from the recycled 
diapers to produce products such as plastic flowerpots, dry- 
wall backing, and computer paper. 

Recycling is certainly a laudable goal. But the eco- 
nomics of separating out component parts of plasticized 
diapers and finding markets for the paper, plastic, and even 
absorbent chemicals may kill the idea. There are doubtless, 
consumers who support the experiment. Still, the cost of 
collecting, separating, and recycling plasticized diapers would 
most likely fall on the taxpayer, because Procter & Gamble’s 
financial support may end with the pilot project. Mr. 
Lehrburger estimates that the cost of recycling plasticized 
diapers would be much higher than the cost of the diaper. 

A better alternative than recycling, Mr. Lehrburger 
says, would be to have companies develop a sewer-safe 
flushable diaper. Interestingly enough, it’s only been a few 
years since Procter & Gamble discontinued a Pampers that 
was partially flushable. Consumers were instructed to sepa- 
rate the absorbant paper liner, which could be flushed, and 
discard only the plastic backsheet. The company now says 
that’s not the way to go. “There are markets for recycling the 
materials,” says a spokesman, “rather than flushing them 
away.” [Ed. note: Flushable diapers aren't compatible with 
the water-conserving, ultra-low-flush toilets that may be 
standard in the future. See Toilets, page 16.] 

Composting diapers is another option being consid- 
ered by Procter & Gamble. The corporation is working with 
a composting company in St. Cloud, Minnesota, to turn 
diaper parts into humus. Eighty-seven percent of the diaper 
is comprised of cellulose, and is compostable. Composting 


diaper makers, Procter & Gamble and may be a workable option but, as Mr. 
Kimberly-Clark, say claims made by REESE Wee a Lehrburger reminds us, “What we really 


manufacturers of biodegradables are un- 
substantiated because crowded landfills 
lack the water and oxygen necessary for 
degradation to occur at sucha rate. Jeanne 
Wirka, a solid-waste expert at the Envi- 
ronmental Action Foundation in Wash- 
ington, D.C., contends “there’s no evi- 
dence that the diapers can decompose 
any more quickly than conventional 
throwaways.” Also, biodegradable dis- 
posables consume as much paper and 
plastic as do the major brands. (Accord- 
ing to one study, 1,000,265,000 tons of 
wood pulp from trees and 75,000 metric 
tons of plastic are used every year to 
make disposable diapers in the United 
States alone.) So it would seem that these 
new products won’t reduce the volume of solid waste. (And 
of course, they do nothing to get fecal matter out of the landfill 
and into the sewage treatment facilities where it belongs.) 

Inthe meantime, Procter & Gamble, which sells $1.65 
billion worth of disposables per year, has underwritten a 
small pilot program to see if the paper pulp, plastic, and 
chemicals in their disposables can be recycled. In so doing, 
says their public relations division, they will be “redefining 
the concept of disposable” by turning the material into a 
resource. 

Procter & Gamble has teamed up with the Rabanco 
Corporation, a Seattle recycling company, to pick up dispos- 


There are some 16 
billion diapers, made 
of woven cellulose 
and polyethylene, 
buried in landfills 
each year. By weight, 
they represent 
12,300 tons of waste 
a day. 


need are the composting facilities to do it.” 


¢ THE CASE FOR COTTON 


The obvious alternative to dispos- 
ables of any sort? Cotton diapers, those 
soft squares of cloth that used to be held 
together with Donald Duck pins, can be 
used again and again and pose no gar- 
bage problem. They’re also the most eco- 
nomically sound alternative — for both 
individual parents and for society as a 
whole. With single-use diapers costing 
about 22¢ a piece (according to Mr. 
Lehrburger), biodegradables 26¢ to 39¢ a 
piece, cloth diapers 13¢ a piece when 
washed at home and 15¢ when laundered 
at a service, cotton ends up being the bargain.* As Carl 
Lehrburger warns us, “We have been sold on the idea of 
disposability without full recognition of the social costs asso- 
ciated with convenience.” He says that disposing of “dispos- 
ables” costs us more than $300 million each year. 

So cotton diapers, far less resource-intensive than 
disposables, make good sense. But there’s still reluctance 
among new parents to convert to cloth. Eighty-five percent of 


*Indetermining these figures, Mr. Lehrburger considered the cost of water, de- 
tergent, electricity, and the initial investment for a washer and dryer. These 
calculations don't take into account that some parents change cloth diapers up 
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to twice as often as other parents using disposable diapers. 


parents use disposable diapers all the time. Ninety-seven percent of 
them use disposables part-time. Thanks to disposables’ high- 
tech moisture retention, and thanks to powerful marketing 
campaigns by manufacturers of disposables, cloth is often 
considered to be less effective, less sanitary, and less conven- 
ient for the diaper-changer. “The reason disposables are so 
popular is their superior performance,” says Tina Barry, a 
spokesperson for Kimberly-Clark. “They're more conven- 
ient, so there are a lot of parents out there who are reluctant 
to stop using them.” 

While the companies that produce disposables argue that 
paper keeps a baby drier, cloth advocates counter that the 
plastic backing prevents the skin from getting air. “Cotton is 
a natural product,” says Jack Shiffert of the National Associa- 
tion of Diaper Services in Philadelphia. “It breathes, and air 
can circulate.” 

The trend toward natural childbirth, breast-feeding, 
and better nutrition includes the cloth-is-better-for-baby idea, 
says Mr. Shiffert. “The pendulum is now swinging away from 
people’s sense of their own conveniences,” says Jane Martin of 
Natural Baby Company in Pennington, New Jersey, a mail- 
order baby-products company, “to an 
awareness of the health and comfort of 
the baby.” 


¢ CLOTH vs. DISPOSABLES: 
THE HEALTH QUESTION 


Many parents don’t flush baby 
poop down the toilet, even though dia- 
per packages say to. So, almost three 
million tons of body waste end up in 
municipal landfills each year. Proponents 
of cloth diapers often note that the fecal 
matter which travels to landfills via dis- 
posable diapers may carry viruses that could threaten the 
health and safety of sanitation workers, and leach into ground- 
water. 

No one really knows if the health hazards are sig- 
nificant or not. Procter & Gamble notes that no scientific 
study has yet proven a connection between landfilled fecal 
matter and the spread of related disease. But the King County 
Nurses Association of Seattle sent a memo to physicians, 
nurses, and hospitals advocating that existing local health 
laws which forbid human excrement in residential garbage 
be enforced. Babies are effective carriers of 100 viruses, such 
as polio and hepatitis. Little research has been done on the 


hazards of virus leachates from landfills. 

As to baby health, cloth champions also argue that 
disposables are more likely to cause diaper rash partly be- 
cause of their tight fit and synthetic components. They cite a 
study by Montreal pediatrician Fred Weiner of one-month- 
old infants, which showed that the group wearing Pampers 
developed more rashes. “The plasticized disposable diaper, 
no doubt, has its place for short-term or intermittent use, such 
as traveling,” wrote the doctor. “Its shortcomings, however, 
should be recognized... Should a rash appear, a more pervi- 
ous diaper should be substituted.” 

The big disposable makers, on the other hand, claim 
that their diapers are better because the paper pulp — espe- 
cially with absorbent chemicals — can retain more liquid and 
“lock” urine away from a baby’s skin. But neither Kimberly- 
Clark nor Procter & Gamble can cite studies, other than their 
own, which prove disposables lead to a lower incidence of 
diaper rash. 

Yet the companies have worked hard to get medical 
endorsements. “Procter & Gamble has relied on platoons of 
medical professionals and scientists and day-care directors 
for help in developing, testing, and promoting the product,” 
wrote the Wall Street Journal in 1986. The article describes how 
Procter & Gamble was able to secure the agreement of the 
National Association of Pediatric Nurse Associates and Practi- 
tioners (Nap-nap) to endorse their Ultra Pampers. But they 
failed to secure the endorsement of the more influential 
American Academy of Pediatrics. The company does have 
the endorsement of individual pediatricians. 

For the most part, doctors and nurses have steered 
clear of the controversy. Some doctors are willing to state that 
itis generally healthier for baby to wear a loose-fitting diaper 
that allows air to circulate. “Perhaps there will bea time when 
cloth [is] advocated as medical advice,” says Joyce Fischer, a 
pediatric nurse with Columbia Presbyterian Hospital in New 
York City. In her baby-care classes at the hospital, Ms. Fisher 
informs her students of their diaper options, but recommends 
getting a diaper service only if asked her personal opinion. 

Another suspected cause of diaper 
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...biodegradables are 
just “the latest 
gimmick with which 
fo calm the consumer 


and befuddle the 


politician.” 


dium polyacrylate found in the diaper’s 
paper pulp. Each new-and-improved 
diaper has upped the ante in terms of 
absorbency. Initially diapers got fatterand 
more wadded with paper fluff; today 
they've gotten slimmer and more heavily 
pumped with superabsorbent, “wetness- 
slurping” chemicals. Manufacturers of 
disposables claim that sodium poly- 
acrylate, the salt-based chemical that turns 
into a gel when in contact with liquid, 
keeps babies drier and cleaner. 

Others disagree. One reason the superabsorbent is a 
problem, writes columnist Marian Tompson in The People’s 
Doctor Newsletter of Evanston, Illinois, is that “because of the 
superabsorbency of the material and the expense of the 
diapers, mothers tend to leave urine-filled diapers on their 
babies for as long as possible. The result,” she says, “is more 
diaper rash.” 

Ms. Tompson cites a letter by University of Roches- 
ter pediatrics professor Ruth Lawrence to the American 
Academy of Pediatrics, complaining, “With the introduction 
of new Ultra Pampers, we have seen an incredible outbreak 
of diaper rash. Male babies are particularly affected and we 
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HOW I DUMPED DISPOSABLES 


Like most babies, mine didn’t stay in his birthday suit 
for very long. Whisked from the delivery room, he was swaddled 
in flannel, and diapered in Pampers, Huggies, and Luvs. 

No, | wasn’t crazy about having my son Devin’s 
bottom encased in plastic. | knew these products would neither 
pamper, luv, nor hug the Earth. | gota bad case of diaper guilt, 
which just kept getting worse. But hooked on the convenience 
of disposables, | kept putting off finding a cloth service. 

thad to face the music one winter morning ata League 
of Women Voters Meeting on town recycling. The subject of 
diapers might never have come up, had my three-month-old 
not raised it himself with audible grunts and a seriously red 
face, choosing a pause in parliamentary procedure to do what 
babies do best. Then one woman asked the question of the 
hour, “Whatkind of diapers do you use?” “Not disposables?” 
Before she could say “shame on you" | ran through all the 
reasons | hadn't yet kicked the plastic habit. | had lots of 
excuses: the free Pampers that the hospital had given us in our 
take-home package, the stress of being a new mother, the lack 
of information on diaper services - there wasn’t single item 
about cloth services in the mounds of baby-related junk mail 
I'd received, But all of that really didn’t matter. | knew | had to 
convert to cloth. 

Acloth-diaper service turned out to be no further than 
the Yellow Pages. The cost, $11.99 for a batch of 60, was. a 
bargain in comparison to the $6 per dozen | occasionally had 


have seen infants whose perineum and scrotal tissue just ooze 
blood. Because of the intolerance of these newborns for this 
product we have discontinued its use in our nursery.” Pedi- 
atric journals have reported cases of sodium polyacrylate 
sticking to babies’ genitals and passing through urine. 

Rumblings of consumer dissatisfaction with chemi- 
cal-laden diapers may be one reason for the success of the 
biodegradable diaper TenderCare. It bills itself as the first 
“non-chemical” diaper, targeting people fearful of unknown 
chemicals. “We feel it’s important for children not to be 
exposed to chemicals that haven’t undergone long-term test- 
ing,” says Suzanne Shelton-Foley of TenderCare. 


¢ THE CONVENIENCE QUESTION 


Now, the toughest argument for cloth advocates: 
that cloth isn’t as convenient as disposables. Cloth-lovers 
believe that making the switch just means rethinking conven- 
ience. “Looked at from the diaper-changer’s point of view,” 
writes Jeanne Wirka in Environmental Action magazine, “this 
factor really ends up in more of a tie. Yes, cloth diapers have 
to be washed, but not if you get a diaper service. And though 
most moms and dads don’t do it — you're supposed to rinse 
out baby poop from the throwaway before trashing it.” 

On the one hand, cloth diapers have to be lugged 
back from grandma’s house or wherever one happens to be; 
on the other, a fresh supply of disposables has to be lugged 
home from the supermarket each week. 

It's true that cloth diapers have to be changed slightly 
more often because they get more saturated than paper. Back- 


to shell out for disposables. The big plusses were less trash and 
less rash. 

Diapering hardly seems like something to romanti- 
cize, but it was nice to know that even if there was no milkman, 
there still existed a personalized service. The stork-chasing 
diaper-delivery man arrived with a big bucket in one hand and 
a bag of flannel nappies in the other. He held the baby while 
| wrote him a check. 

Sure there were some problems atfirst. Finding plastic 
pants and safety pins took some doing; the salesgirl at CVS 
(one of the largest drugstore chains on the East Coast) didn’t 
know what they were. Another catch was that Devin stopped 
sleeping through the night. This tested my ardor, but when | 
weighed all the pros and cons | realized how easy using a 
service really was. It took only about 30 seconds to change 
each diaper. | was noftied to the house or kept from going on 
trips. And if | used a disposable in times of acute necessity, it 
wasn’t the end of the world. 

actually began to like the routine. | liked the feel of 
cotton diapers and I liked the way they looked on Devin. They 
also gave him more freedom of movement. In some ways it 
began to seem more convenient - | didn’t have to worry about 
replacing disposables: The service brings them and takes them 
away. Best of all, my diaper guilt is a distant memory. 


— Francesca Lyman 


to-clothers feel it’s worth it, however, since they like knowing 
that their baby isn’t sitting in a paper wad emanating fumes 
of urine. “Wearing a disposable, your child doesn’t pee any 
less often,” says one convert. “Your child is still sitting in pee 
even if the paper diaper’s not soaked.” 

The cloth contingent also likes to point out that 
cotton diapers aren’t just reusable as diapers, but double as a 
million useful items — they’re great for washing the car, for 
example, or dusting furniture, not to mention their myriad 
other uses around babies. 

Diaper services have boomed during the past year. 
Jane Martin of the Natural Baby Company, whose product 
line includes nylon and wool diaper covers as well as old- 
fashioned diapers themselves, reports that her business has 
doubled its volume in the past half year. 

Jack Shiffert of the National Association of Diaper 
Services says that “some services are up 30 to 35 percent. The 
phones have been ringing off the hook. Americans are switch- 
ing over to cloth in droves, largely out of concern over the 
environment. Of course we've tried to take advantage of our 
position as the ‘good guys.’ But we haven’t had to sell them 
— the issue has done it for us.” 

“When it comes to trying to convince people to 
switch, people are paralyzed by fears that are unfounded,” 
says Jill McIntyre of Citizens for Cloth Diapers, a Boulder, 
Colorado, group. “They think of an endless round of soap 
buckets, laundry loads, and folding,” she says, plus the 
added inconvenience of pins and plastic pants. 

But many families are finding that doing an extra 
wash load really isn’t that inconvenient, says Jill McIntyre. 
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Others have replaced plastic pants and pins with various 
types of diaper covers, most of them, like wool Biobottoms 
and nylon Nickys, using Velcro fasteners instead of pins. 

“It’s really not inconvenient at all, especially if you 
use a diaper service,” says Ms. McIntyre. “It’s as easy to take 
off a cloth diaper and throw it in a diaper bucket as it is to toss 
a disposable in the trash.” 

By hiring a diaper service, families are spared the job 
of laundering and aren’t even required to soak or rinse 
diapers. They're simply asked to “shake what's shakable,” 
says McIntyre. 

One factor boosting sales for cloth diapers, espe- 
cially on the East Coast, is added publicity. The issue has been 
helped along with a new marketing campaign devised by a 
public relations firm, Gaston & Gordon Associates Inc. of 
Flemington, N.J., who were hired by a local diaper service. 
They created Crusader Baby, an infant wearing a cloth diaper 
anda purple cape who helps spread the word. She appears on 
bumper stickers and even in person at shopping centers. 


¢ REACHING INSTITUTIONS 


Many agree that encouraging the use of cloth diapers 
over disposables makes sense socially — it saves landfill 
space, cuts down on litter, keeps human waste out of the 
garbage, and saves trees and petrochemical-based plastics. 
But day-care centers and hospitals almost universally use 
disposables. Some day-care centers even require that dispos- 
ables be used, according to a June 1989 study by Environ- 
mental Action and the National Center for Policy Alternatives. 

Jack Shiffert of the National Association of Diaper 
Services adds that day-care centers are often unenthusiastic 
about switching to cloth because it means extra responsibil- 
ity for them. “Most day-care centers require that parents 
bring a box of Pampers with them,” says Shiffert, “while those 
who switch have to set up a system and then bill parents for it.” 

“Many facilities,” 
says Laurene Ellmers, direc- 
tor of the Elmtree day-care 
center in Boulder, “are under 
the misconception that they 
ought to use disposables — 
they think they’re more sani- 
tary.” Actually, she says, 
regulations only require that 
centers have a clean supply of 
diapers on hand and that they 
ensure proper disposal of them. 

Last year, Elmtree, 
along with 11 other Boulder- 
area day-care centers and one 
hospital, switched to cloth, a 
move spurred by Citizens for Cloth Diapers. The results, says 
Ms. Ellmers, have been very successful. As day-care centers 
have converted, so have the parents. The reverse, Ms. Ellmers 
speculates, may be happening. “As parents’ awareness in- 
creases, they will demand cloth of their day-care centers.” 

Day-care centers that have switched say that it takes 
no longer to change a cloth diaper than a disposable diaper. 
Ellmers says that, while they had to add a diaper fee to their 
charge, they now no longer have the headache of keeping 
track of everybody's “own stack of disposables.” 

The National Association of Diaper Services is cur- 
rently trying to enlist hospitals. General Hospital in Lancas- 
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ter, Pennsylvania, a 566-bed facility that switched from dis- 
posables to cloth, reported that the change would bring them 
a 15 percent yearly savings. 


¢ THE END OF DISPOSABLES 


Whoever thought that shopping for baby diapers 
could be so complex? Most parents shop for the best buy and 
hardly consider such equations as post-processing cost. Linda 
Shearer, a former banker, now spends her time on basic home 
economics. “If you pardon my jargon, part of my reason for 
switching from disposables was that they weren't ‘fully 
costed.’ It doesn’t include air and water pollution, litter, and 
garbage.” 

Given the landfill and other problems with so-called 
disposable diapers, does it make sense to ban them altogether? 
Some states think so. Nebraska became the first state to ban 
the sale of all diapers that aren’t biodegradable by the year 
1993 (a development which many attribute to the presence 
there of Archer Daniels Midland, the maker of the cornstarch- 
laden “degradable” plastic). Another bill has been intro- 
duced in New Jersey, a state widely known for its garbage- 
containment problems, banning the sale of hundreds of “dis- 
posable,” plastic, non-reusable items. 

As environmentalists have pointed out, encourag- 
ing biodegradables is not really a solution to the solid-waste 
crisis. Colin Isaacs, director of the Pollution Probe Founda- 
tion, wrote an editorial in Canada’s Probe Post arguing that 
biodegradables are just “the latest gimmick with which to 
calm the consumer and befuddle the politician.” 

It’s unlikely that most states will pass sweeping bans 
on disposables. However, as Jeanne Wirka and Jeffrey Tryens 
of the National Center for Policy Alternatives claim, regulat- 
ing and restricting throwaways could discourage consumers 
from using them except for travel and special occasions, and 
encourage people to use cotton as a regular method. One dis- 
incentive would be to require 
labels on packages of throw- 
away diapers detailing their 
hidden hazards. New York 
State introduced legislation 
to require such labels. The 
Connecticut Assembly con- 
sidered legislation to require 
manufacturers to place labels 
saying that soiled diapers 
contained viruses and mi- 
crobes that could transmit dis- 
eases. Another approach is to 
taxmakers of disposables and 
give tax credits to makers of 
reusables. 

With garbage mounting, it’s coming down to crunch 
time for landfills. Ultimately — and that’s only a few years 
away for some states — it will reach the point where people 
can’t get their garbage taken away. Then the misnomer 
“disposable” will finally become what some have always 
thought of it as — the non-disposable. 

Butif we wait that long for the tide to change, the tide 
will begin to move in on us — and our children. And future 
raiders of the lost ark who will sift through our civilization’s 
remains won't find houses of dead kings, ancient treasures 
made of silver and gold, statues, and sacred objects. Instead 
they will find dirty diapers. 
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GREYWATER 


FOR YOUR GARDEN 
by Robert Kourik 


What about the household water that doesn't go down the toilet? Using this 
"greywater" is a sound idea whose time has come, not only during droughts, 
but also as a regular conservation measure. Greywater gardening saves 
freshwater and diverts relatively clean water away 
from overloaded sewage-treatment facilities. 


Only trouble is, it's kind of illegal. 


reywater is the so-called waste water from 
bathroom sinks, tubs, showers, and laundry rooms, and 
the rinse water from the kitchen. Rather than go down the 
sewer, it can easily be diverted to the garden for watering 
trees and ornamental plants. Ecologically speaking, it’s a 
shame to irrigate with water that's pure enough to drink 
when your landscape plants can withstand — and even 


ES Unglued cap 


Illustrations by Heidi Schmidt 


flourish — in much dirtier water. 

But greywater use isn’t appropriate for everybody. 
To weigh its usefulness and drawbacks for your situation, 
you have to understand a few things: what kind of garden 
it’s best for; the legal implications of greywater use; what's 
involved in installing a simple system and what it'll cost. 
That's what this article is for. 


Unglued cap = 2 


Greywater can be routed to perforated underground pipes to 
create "mini-leachfields." (See page 44.) 
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© CAN I USE IT SAFELY? 


Properly dispersed greywater is safe, although never, of 
course, as “safe” as watering with chlorinated, sanitized 
city water. The soil’s rich array of beneficial bacteria has an 
amazing capacity to filter and purify dirty water, if not too 
much is added to a given volume of soil at any one time. 

If allowed to puddle up and stand, greywater will, 
like any kind of stagnant water, attract mosquitoes and 
smell bad. It can also attract flies and possibly rodents. The 
improper application of previously contaminated grey- 
water can spread parasites, viruses, and bacteria, with 
worst-case examples being typhoid fever, dysentery, and 
infectious hepatitis. (If anyone in a greywater household 
were to come down with an infectious disease, it would be 
prudent to turn off the valve and direct all wastewater 
back to the sewer for treatment.) All of these scenarios can 
be avoided by proper distribution and a little attention. 

Using greywater means you are the treatment facil- 
ity. You're responsible, not some big bureaucracy. If you 
contaminate your water or misuse the system, you might 
get sick — but it’s a long shot. Your rewards are water 
conservation, a more natural, sustainable ecology, money 
saved on your water bill, and a landscape that flourishes 
even during a drought. (Incidentally, the cost of a system 
installed by a do-it-yourselfer runs about $200-$275, or 
$300- $500 if you need a pump. Installed by a plumber, the 
cost would be about $2500, money that will eventually be 
paid back by lower water bills.) 


Good Sources and Bad 

The best greywater sources are bathroom tubs/ 
showers and sinks. The laundry room comes next, even 
considering that fiber and lint make the water harder to 
filter. (An exception: Don’t use water that was used to rinse 
or wash dirty diapers.) It would have to be some desperate 
drought for you to bother with the water from the kitchen 
sink, because the oil, fat, and grease from dishwashing 
makes kitchen water smelly and hard to filter, likely to clog 
distribution pipes, and more likely to breed disease or 
attract pests. Leave the kitchen drain connected to the 
sewer. (An exception: a double sink with two drain pipes. 
One side can be hooked up to the sewer or septic tank and 
receive all the greasy or cleanser-laden wastes, while the 
other side is plumbed to the greywater system and gets 
water used for rinsing dishes and vegetables.) 


° HOW TO PLUMB 
A GREYWATER SYSTEM 


It's easiest to install a greywater system in houses that are 
uphill from part or all of the landscape, and that have ex- 
posed plumbing in a basement or crawlspace. 
Greywater systems are installed by (1) making cuts 
in your existing plumbing after the U-shaped traps and 
vents (see diagram on page 44); (2) installing a wye branch 
and ball-valves to divert water to either your greywater 
system or your standard plumbing; (3)constructing 


GREYWATER DIVERSION 


1. existing pipe from greywater 
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2. trap 10 8 
3. vent pipe 
4. no-hub connector (with two hose 6 2 
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clamps) 
5. sanitary wye 
6. street one-quarter bend 
7. length of ABS pipe to drum 
8. existing pipe to sewer/septic 
9. length of ABS pipe to drum 
10. existing pipe to sewer/septic 
11. quarter-inch hardware cloth bucket 
(with or without straw) 
12. metal drum 
13. plastic/fiberglass drum 
14, tank-nipple, metal 
15. galvanizednipple welded to metal 
drum 
16, threaded PVC 90 degrees 
17. gate valve 
18. nipple to pipethread to hose- 
thread adaptor 
Household greywatermaybe 1g 
diverted by a sanitary wye 
(#5) into reservoir drums con- 
structed of metal (left) or plas- 
tic/fiberglass (right). 
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reservoirs to hold excess greywater. 

This is all hypothetical, of course, because it’s still 
illegal to have a greywater system. (We're just planning 
for a saner future, right?) 


Tapping Into Pipes 

Modern homes usually have pipes made of ABS 
plastic, which can easily be cut with a handsaw. ABS pipe 
fittings are merely glued together with ABS cement. (Pipe 
cements are relatively toxic, so use rubber gloves and work 
in a ventilated space.) 

Older homes have metal pipes, making the first cuts 
more difficult. You'd use a hacksaw or an electric recipro- 
cating saw with a metal-crunching blade to remove the 
first section of the pipe, and use a metal no-hub connector 
(with two hose clamps) to make the transition from the 
metal pipe to a short length of ABS pipe. From here on you 
can use the quick-glue fittings. 

The two ball-valves allow for easy switching back 
and forth from the sewer to the greywater system. Gate- 
valves, although they cost perhaps 50% less than ball- 
valves, should be avoided, as they tend to become clogged 
with hair and lint and fail to shut off completely, The 
valves may be the most expensive part of the whole system 
but can also be the most vital, so don’t go cheap on them. 
Metal valves are the only way to go, especially if you're 
putting in a permanent system. 

All of these parts are found at either a very well- 
stocked hardware store or a retail plumbing outlet. 


Backup Reservoirs 

After the ball-valves are fitted, the discharge pipe is 
re-routed toward a drum. A big mistake I made during the 
last drought was to try to collect large amounts of greywa- 
ter so I could irrigate a big area all at once. Collecting and 
holding greywater is an open invitation to the rampant 
potency of anaerobic bacteria — and gives new power to the 
word odiferous. The drums in the illustration at left are 
each meant to act primarily as a backup reservoir, in case 
the greywater comes in faster than the hose can distribute 
it. Your bathtub drains at a rate as high as 10 to 15 gallons 
per minute, but a garden hose can handle only three to four 
gallons per minute — thus the importance of a temporary 
reservoir. 

The easiest drums to work with are metal ones with 
a bung on one round end (often the “top”) and on the side, 
and with tops that are removable by loosening a large 
metal ring. Eventually, however, metal drums will rust 
through, potentially leaving you with a messy problem. 
The longest surviving drums are the plastic or fiberglass 
ones usually used for food; the tops are smaller on these so 
you will have to add a tank-nipple fitting to make a bung 
on the lower portion of the side. (Be sure to get used food- 
grade drums, not those used for petroleum products.) You 
can also use 35- to 55-gallon plastic garbage cans. 


Screening the Used Water 

You will also need to screen out large fibers and hair 
as the water enters the drum so the discharge hose won't 
clog. All the screens or filters I’ve tried left something to be 
desired: either the screen gets clogged and is hard to clean, 
or the filtering medium gets loose and clogs the discharge 
hose. So, I always try to design a system that doesn’t put 
too much demand on the screen. If you use a three-quarter- 
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KEEP GREYWATER CLEAN 


Once you've begun to use greywater, you have to be 
more careful about what goes down the drain. Many 
common household and bathroom cleansers are potentially 
rough on plants. You've got to go back to basics, and use 
only simple soaps and detergents (and elbow grease). 
Soaps are safer as they usually have less sodium than 
detergents. Avoid all modern detergents with claims of 
softening, whitening, and “enzymatic” powers, as well as 
bleaches in all forms. 

Especially harmful are cleaners or detergents with 
boron, a substance that quickly can build up to toxic levels. 
Some scouring powders are simply soap and pumice or a 

entle abrasive, and it’s not hard to find an alternative to 
those with bleach, boron, or chlorine. 

Baking soda is an acceptable substitute for most 
scouring. Use ammonia instead of bleach as a grease cutter 
or cleaner. Keep drains clean with occasional doses of 
boiling water, not caustic drain cleaners (which may eat 
your ABS pipes).Here’s a list of cleansers and soaps 
considered safe for use with a greywater system: 


ALL- PURPOSE CLEANSERS 

Granny's Old-Fashioned Aloe Care 

mail-order from Granny's Old Fashioned Products, Box 256, Arcadia, CA 91066 
(818) 577-1825 

Green 

retail from Neo-Life Distributors; mail-order from Walnut Acres, Penns Creek, PA 
17862 (800) 433.3998 


SCRUBBING POWDERS 
Bon Ami Cleaning Powder and Polishing Cleanser 
retail at some supermarkets and hardward stores; mail-order from some natural 


products suppliers 


LAUNDRY DETERGENTS 

Ivory Snow Flakes 

supermarket retail from Procter & Gamble 

Green 

mail-order from Walnut Acres; see above 

Granny's Old-Fashioned Laundry Concentrate 


mail-order; see above 


LAUNDRY STARCH 
Faultless Starch 
supermarket retail from Bon Ami 


BATHING SOAPS 

Ivory 

supermarket retail from Procter & Gamble 

Kiss My Face Pure Olive Oil Soap 
drugstore retail 

Caswell-Massey Pure Castile Soap 
boutique retail and various mailorder sources 
Tom's Soaps 

health-food stores and other retail from Tom's of Maine 
Vegetable-Glycerin Soap 

mailorder from The Body Shop, 45 Horsehill Rd., 
Cedar Knoll, NJ 07927 (800) 541-2535 


WASHING SOAPS 

Bon Ami Cleaning Cake 

hardware-store non-trendy supermarket retail, and mailorder 
from vorious naturalpraduets sources 

Kirk's Original Coco Hardwater Castile Soap 
‘supermarket retail from Procter & Gamble 

Dr. Bonner’s Pure Castile Soap 

health-food store retail 


inch hose, a large-orifice sprinkler or a perforated pipe set 
in gravel like a miniature septic tank leachline, you will 
need only the simplest of screens. The fiber or stainless- 
steel mesh filters that are used with drinking-water sys- 
tems are not advised, as they are too fine and will clog solid 
in a matter of minutes. 

The best screen I’ve found is a shallow basket made 
out of one-quarter-inch hardware cloth and hung inside 
the top of the drum. Be sure to make some handles for 
removing the basket, as it will need frequent cleaning. 
Make the basket shallow, but with its top below the top of 
the drum. Then, if the screen clogs, water will spill over the 
top of the basket into the drum, not all over your basement 
floor. Placing a layer of straw in the basket may make the 
hardware cloth easier to clean, but watch out for pieces of 
straw falling into the bottom of the drum. The dirty straw 
can be added to your compost pile. 


Piping to the Landscape 

With a gravity system, where the drum is located 
uphill from your thirsty plants, all you need is a quality 
three-quarter-inch hose for discharge. If you're using a 
metal drum, have a local welding shop attach a three- 
quarter-inch metal pipe nipple at the bottom of the drum 
wall and adapt this to garden hose threads. 

With a plastic garbage can or drum, drilla hole near 
the bottom with a holesaw bit, then attach a tank nipple 
and a three-quarter-inch garden hose fitting. 

Don’t try to use greywater with any kind of drip 
irrigation equipment, as it'll clog very quickly. It would be 
far too expensive to filter greywater enough to ever con- 
sider using it in conjunction with drip irrigation. 


To Pump or Not to Pump 

If the landscape you need to water is above the level 
of the only possible location for the drum, you'll need to 
pump the water. 

Pumps, by their very electrical and mechanical na- 
ture, conjure up a kind of Murphy’s Law of plumbing. 
With broken sewers, you just call up the Department of 
Public Works and complain. With broken greywater sys- 
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To begin installing a greywater unit in a con- 
ventional household plumbing system, cut into 
existing pipe affer both the vent and the U- 
shaped trap. 
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tems, there’s nobody to yell at but yourself. If a pumped 
greywater system is your only option, this extra cost and 
maintenance must be considered. 

If you do opt for pumping, in most cases a sump 
pump is all you'll need. Don’t buy a pump unless the 
manufacturer's specifications match or exceed your needs. 
Makesure the gallons-per-minute (gpm) capacity is greater 
than 10 gpm. Another essential piece of hardware is a 
check-valve, which is installed between the pump and the 
hose running to the landscape. Without a check-valve, the 
water draining back into the drum would activate the 
sump pump and this cycle would be repeated forever. 


© DISTRIBUTION IN THE 
LANDSCAPE 


There are two ways to disperse the greywater — via perfo- 
rated pipe or by sprinkler. (Remember, drip irrigation is 
out.) The safest way is through a perforated pipe buried 
slightly below ground in a trench filled with gravel, like a 
small septic leachline. Use three- or four-inch rigid white 
styrene drainpipe with two rows of holes closely spaced 
down the length of the pipe. The pipe, which comes in ten- 
foot lengths, is sold at landscape supply and plumbing 
companies and some hardware and lumber stores. You 
can’t put any of these 10-foot perforated lengths of pipe 
together in succession because greywater will not travel 
very far or evenly disperse through the holes. Keep each 
mini-leachfield to a separate 10-foot length, but construct 
a number of them at different places in the landscape 
where there are plantings or where you intend to plant. 

The best greywater systems allow the soil to dry out 
between irrigations. By dividing these mini-leachfields 
into 10-foot segments, you can rotate the hose from one to 
the other and allow the soil to dry out and recover. 

Glue a sweep 90 fitting (see illustration page 41) onto 
each end of a 10-foot section of pipe and add enough pipe 
to reach from the bottom of the trench to four to six inches 
above ground. The opening at the high end of the buried 
pipe is where you will place the greywater hose. Dig a 
trench 12 to 18 inches deep and five to 12 inches wide, and 
place each 10-foot section of pipe in a shallow trench with 
several inches of one-to two-inch crushed rock gravel on 
the bottom. Make sure that the pipe is close to level, with 
a drop of less than one inch per ten feet of pipe. The double 
line of holes should be on the bottom side of the pipe. Now 
fill the trench to the soil’s surface with gravel. Hand-fit an 
unglued cap onto each pipe sticking above ground to keep 
critters out. Should a mat of fibrous gunk start to clog the 
drainage holes, the curved sweep 90 fitting will allow you 
to put a snake into the pipes. 

To use these mini-leachfields, simply remove the cap 
at the high end of the buried pipe and place the end of the 
hose down the vertical pipe. When a day or two’s worth of 
greywater has gone into one pipe, move the hose to an- 
other field. Such rotation lets each pipe dry out to prevent 
a buildup of scum and allows the soil to dry. 

If you have well water, make sure that the dispersed 
greywater is no closer to the well than your local authori- 
ties would allow a septic leachfield. 

While not too costly, the installation of these mini- 
leachfields is definitely a back-breaking endeavor. There is 
an easier way to disperse greywater, but it’s frankly not as 
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IF ONLY IT WERE LEGAL 


The early summer of 1976 — smack in the middle of 
California's terrible drought — found me groveling in moist 
mud beneath a shockingly expensive home somewhere in 
a discreet town in Marin County. The task at hand? Figure 
out which pipes came from the kids' bathroom sinks and 
showers, plumb the greywater into a sump, and pipe it to 
aseries ue storage barrels from whence it could be pumped 
to the landscape. All considerations as to whether my semi- 
skilled plumbing job was legal or not were cast to the dry, 
dry winds by the owners, who told me, “Our landscape cost 
thousands of dollars and we don't want to lose it.” 

Fourteen years later, using greywater is still illegal. 
Virtually all health and safety codes define it as sewage, 
and specify that it must be disposed of through “an ap- 
proved plumbing and sewage system.” Beyond that, it is 
technically a violation of the federal Uniform Building Code 
for homeowners to redo any of their own plumbing without 
hiring a certified plumbing contractor — who is forbidden 
from violating the code and therefore cannot install a 
greywater irrigation system. 

Legitimate health concerns are behind this, although 
the danger is remote if you follow common sense. (When 
greywater systems were introduced on properties in nothern 
California during the drought years, the state inspector 
monitoring those systems reported that “none of the home- 
owners who had systems got ill from gray water.”) 

Of course, the hidden nature of the average home's 
plumbing makes violation of the Uniform Plumbing Code 
undetectable by all but an Orwellian task force. Many local 
governments politely ignore the technicalities of this par- 
ticular law, and many of your neighbors may be purposely 
violating it. A permanent greywater system, with valves to 
switch back to the sewer, is best. But because itis technically 
illegal, such systems may cause problems when the house 
goes up for sale, and so the plumbing should be returned 
to its water-wasting status at that time. 

Greywater makes sense, and laws can change. But 
I've run into problems just getting the word out. Deep- 
pockets fear of liability lawsuits has been a stronger urge 
than the fear of drought or environmental crisis about our 
water. | find that appalling. There is hope. Santa Barbara 
County (Calif.) was one of the first localities in the U.S. to 
legalize greywater use, in 1989. — Robert Kourik 


safe and should be restricted to use in rural areas and 
places relatively free of human traffic. It is not an accept- 
able strategy for urban or suburban lots. The combination 
of sprinklers with large orifices and a spray that doesn’t 
reach too high works nicely (it’s the spray that adds an 
element of risk in the possible spread of pathogens in 
windblown droplets). Make sure the spray is close to the 
ground, that it puts out only big droplets of water, and that 
the wind isn’t blowing hard when you're irrigating. 


© WHAT TO WATER 


Not all plants like greywater. The soaps and detergents in 
the water make it alkaline, and acid-loving plants such as 
citrus trees, azaleas, rhododendrons, violets, ferns, and 
most shade-loving plants should not receive greywater. 
(Use heavy mulching and limited drip irrigation to keep 


With two drums, you can construct a miniature 
septic-tank system to fully treat your greywa- 
ter. Greywater enters at upper left and exits at 
right-hand side of the right drum. The vertical 
pipe between the two drums is to check for 
leakage. The short pipe in the lid of the left drum 
is to view the scum level in the settling tank. 


these plants happy during drought.) 

Using greywater on ornamental plants that don’t 
require acid conditions is your safest bet. Most ornamental 
plants will tolerate or thrive on the phosphates in deter- 
gents, which act as fertilizers, providing they don’t get 
overwatered. A rich, loamy soil can absorb up to one- 
quarter of a gallon of greywater per square foot per week. 
Or, every 400 square feet can handle 100 gallons of greywa- 
ter per week. Sandy soils can handle more greywater and 
clay-ey soils much less. 

Edible plants, in general, should not receive any 
greywater. Some people do use greywater on fruit and nut 
trees and tall crops such as corn and sunflowers where the 
edible part is well above the soil. Never use greywater on 
leafy greens, root crops, or low-growing vegetables like 
cabbage, squash, or beans. It is not recommended to use 
greywater on even tall edibles, but if you must, avoid using 
asprinkler to keep spray drift from reaching up to the crop. 


© KEEPING THE SOIL HEALTHY 


The salts that might build up from greywater are, in my 
experience, seldom a problem and are leached away by 
each heavy rain. You can check for sodium buildup by 
doing a simple soil pH test. If the pH reading is over 7.5, 
your soil is building up too much sodium. Correct this by 
spreading two pounds of gypsum per 100 square feet once 
a month until the pH drops below 7.0. You can also dig in 
gypsum as a preventive measure at the rate of one pound 
per 100 square feet for every 20 gallons of daily greywater 
discharge. Sometimes, especially in clay-ey soil, the grey- 
water may degrade the structure of the soil, making it 
stickier and less loamy. To counterbalance this, dig in 
plenty of compost or other organic matter. 

Before the rainy season begins, or after each heavy 
summer rain, switch the valves so that the greywater goes 
into the sewer or septic tank. Do this because, after heavy 
rain, the ground is so saturated that any greywater di- 
verted to the garden would run along the soil’s surface and 
present a potential health hazard. 6 
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BOTTLED 
WATER: 


FADS and FACTS 


by Ginia Bellafante 


ivaled only by pesto and Lycra, bottled water — 
particularly the imported bubbly variety — is likely to go 
downas the supertrend of the 1980s. The perfect complement 
to the fit lifestyle, it was the drink of the decade, guzzled in 
health clubs, boardrooms, and swanky restaurants. Water 
bars actually popped up in L.A. and New York. Elegant 
packaging and provocative ad campaigns bestowed upon 
bottled water the sex appeal of Dewars on the rocks or a glass 
of chardonnay. And it looks as though the fad will continue 
into the 1990s. 

The International Bottled Water Association, or 
IBWA, is a trade group representing 85 to 90 percent of the 
domestic market and 35 major imported brands. They say 
Americans drink twice as much bottled water today as they 
did five years ago. There are currently 475 bottling plants in 
the U.S., representing about 600 brands. We spent about $2 
billion on bottled water last year, making it the fastest grow- 
ing segment of the entire American beverage industry. 

While there's certainly a fad operating here, the truth 
is that most people don’t buy bottled water for the cachet. 
They buy it because they are dissatisfied with the taste of their 
tap water or are afraid of what might be init. William Deal, the 
executive vice president of the IBWA, notes that upscale 
imported waters comprise a relatively small part of the total 
market: Ninety-two percent of IBWA’s members are domes- 
tic bottlers of non-carbonated water. 


Photos: Donald Betts/Horizon Photographics 


Whatever the variety, bottled water is pricey — about 
700 times the cost of tap for domestic water and up to 3000 
times the cost of tap for imported. The IBWA estimates that 
the average cost of one gallon of non-carbonated water is 94¢ 
and a gallon of carbonated averages $4.01. 

Many of us shell out the cash, assuming bottled 
water is as pure as processors claim. But bottled water is by no 
means contaminant-free. In fact, studies of bottled water have 
found the same sort of contaminants typically found in tap 
water. The problem stems not so much from industry fraud 
as it does from the generally polluted condition of our ground 
and surface waters. Spotty inspection of bottled water plays 
a part, too. Whether poured froma bottle or drawn froma tap, 
all water comes from the same sources. 


¢ BEHIND BAD WATER 


Some bottlers cite history as assurance that their 
product is uncompromisingly clean. However, Perrier’s boast 
that their water has been drawn from the same springs for 
over 120 years is no guarantee of anything. Perrier water may 
be fine, but we all know the world isn’t the same place it was 
120 years ago. Strains of bacteria, heavy metals, industrial 
chemicals, and pesticides have found their way into the lakes, 
streams, and aquifers! that provide us with drinking water. 
The notion of a “protected” source is an anachronism. 

We have begun to grapple with the surface-water 
pollution resulting largely from the outflow generated by 
manufacturing plants, toxic waste dumps, and municipal 
sewage facilities. But to date, we know comparatively little 
about the more complex problem of groundwater contamina- 
tion — pretty disheartening when you consider that 40% of the 
public water supplies in this country get their water from 
aquifers. Leachings from municipal landfills, underground 
gasoline storage tanks, hazardous-waste storage or disposal 
sites, as well as residues of chemical pesticides and fertilizers, 
are all responsible for the contamination; but we don’t know 
much about the movement and behavior of these toxins once 
they reach aquifers. It is difficult even to predict whether or 
how mucha particular chemical will leach: Topography, soil 
type, and the chemical characteristics of the substance must 
be considered. To make matters even more complicated, 
groundwater can travel into surface water and vice-versa. A 
study conducted by the Chesapeake Bay Foundation in 
Maryland found that 30% of the nitrogen in the bay could be 
attributed to groundwater flow. 

Because rural areas are served almost exclusively by 
aquifers, the presence of agricultural chemicals in groundwa- 
ter has caused even more concern in farm states. In 1988, the 
U.S. Environmental Protection Agency (EPA) reported that 
74 pesticides had been found in the groundwater of 38 states. 
Recognizing the severity of the problem, the agency launched 
a two-year nationwide testing program of approximately 750 
domestic and 600 public water-system wells for the existence 
of more than 100 particularly hazardous pesticides, pesticide 
metabolites, and nitrates. Some agricultural states, such as 
Towa, where 59.9 million pounds of herbicides and insecti- 
cides were dispensed during the course of one year in the 
mid-1980s, consider the problem so serious that they've taken 
matters into their own hands, enacting legislation that in- 
creases fees on the sale of agricultural chemicals, and mandat- 
ing that the extra money go into expanded groundwater 
monitoring programs as well as alternative-farming 
research. 


° WHY SOME BAD WATER 
DOESN’T GET BETTER 


Those of us who don’t have the good fortune to live 
in states with tight water-purity controls must rely on the 
less-than-stringent EPA regulations that apply to municipal 
water supplies. These same federal regulations are the guide- 
lines that have dictated the regulation of bottled water. 

Under the Safe Drinking Water Act enacted in 1974 
and amended again in 1986, the EPA is required to establish 
allowable limits, or Maximum Contaminant Levels (MCLs), 
for health-threatening substances typically found in public 
water supplies. These are termed primary standards. Secon- 
dary standards must also be set by the EPA for those sub- 
stances that can affect the taste, odor, and appearance of the 
water. Although 700 different toxins were found in drinking 
water from 1974 to 1986, thus far the EPA has set primary 
standards for only 30 contaminants’ including heavy metals, 
various organic and inorganic chemicals, volatile organics, 
bacterial and radiological contaminants. Environmentalists 
have been clamoring for an expansion of the primary -stan- 
dards list and re-evaluation of currently regulated MCLs 
based on the most up-to-date toxicity data available. Under 
the 1986 amendments to the Safe Drinking Water Act, the 
EPA should have set standards for an additional 53 contami- 
nants by 1989. The agency anticipates that it will propose 
those standards by the end of 1990. Twenty-five contami- 
nants must then be added to the list every three years. 

The EPA is also required to devise contaminant- 
testing schedules to which municipal facilities must comply. 
In addition, the EPA must outline community drinking- 
water treatment techniques. By 1993, communities depend- 
ent on unfiltered surface water will be forced to filter it in 
order to reduce the public-health risks posed by the presence 
of pathogens such as giardia, bacteria, and viruses. EPA 


' A subsurface layer of water-bearing sediment that contains the so-called groundwater. 
*Some of the contaminants listed refer to.a family or class of contaminants, For example,a number 
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of strains of bacteria will fall under the bacteria category. 


regulations may be left to individual states 
or the EPA. 

Regulation of bottled water sold 
across state lines falls under the auspices 
of the U.S. Food and Drug Administra- 
tion (FDA). But again, certain states have 
set their own rigid standards for what's 
allowed in bottled water (see the list on 
page 49). Although the FDA is “com- 
pelled toconsider” applying EPA’s drink- | 
ing-water standards to bottled water, itis 
not required to do so. Whenever the EPA 
issues new primary standards, the FDA 
has 180 days to either adopt those stan- 
dards or publicly state reasons for not 
doing so. 

The FDA currently requires 
bottlers to check for just 22 of the 30 
contaminants considered primary stan- 
dards by the EPA. This has credibility- 
seeking bottlers and safe-drinking-water 
advocates up in arms. Eight of the 
contaminants that go unmonitored by the FDA are in the 
volatile-organic chemical family. Vinyl chloride, a by-pro- 
duct of plastic and synthetic rubber manufacturing, and 
benzene are two examples of the sort of chemicals in this cate- 
gory. Five of the eight volatiles are known or suspected 
carcinogens. The EPA set standards for these chemicals in 
June of 1987, and the FDA should have responded by January 
1988. But thus far no action has been taken. The IBWA claims 
it will file suit against the FDA if the federal agency does not 
adopt those standards for organics or give good reasons for 
rejecting them. 

Pesticides are another potential problem in bottled 
water, which makes sense when you consider how much 
groundwater — an important source of the water — may be 
tainted with pesticides. In 1975, the EPA adopted MCLs for 
six different pesticides, and the FDA followed suit. But since 
then, four of those six pesticides have been banned or as- 
signed restricted-use status. And many new pesticides have 
been registered with the EPA. For these reasons, critics argue 
that the list is outdated. Sandra Marquardt, a research special- 
ist for Greenpeace’s International Biocides Project and co- 
author of the Environmental Policy Institute study Bottled 
Water: Sparkling Hype at Premium Price, points out that two of 
the most toxic and widely used pesticides, the herbicide 
Alachlor and the insecticide Aldicarb (both found in ground 
and surface water) are not on the FDA list for bottle testing. 

Other shortcomings in federal regulation of bottled 
water are infrequent contaminant-testing, sporadic inspec- 
tion of processing plants, and loose labelling requirements. 
Specifically: 

Bottlers are required to test water at the source and 
in final product form to ensure that it doesn’t exceed estab- 
lished MCLs. That testing schedule is considered infrequent 
by people like Velma Smith, director of the groundwater 
protection project for the Environmental Policy Institute. 
Testing is ordered every one to four years, depending on the 
contaminant (except for bacteria, which is tested weekly). 

Moreover, although plant operators must keep test 
records on file for two years, they are not required to submit 
them to the FDA. According to Allen Halper, assistant direc- 
tor of the division of Regulatory Guidance for the FDA, 
inspectors check plants every two or three years. Theinspectors 
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may or may not examine files when they make those visits. 

Another hole in the regulations is that bottlers don’t 
have to name their water source on labels. There are no legal 
definitions for all the different types of bottled water that 
exist, either (see the box on page 50). For example, any sort of 
water could bear the name "spring" water. Yet geologically, 
only water that flows from the ground to the earth’s surface 
naturally is spring water. 

More frequent reporting of test results might pre- 
vent substandard water from reaching store shelves. Inde- 
pendent lab studies of numerous bottled-water brands have 
come up with unsettling results. New York, Massachusetts, 
New Jersey, and California all have conducted studies focus- 
ing on specific aspects of bottled water quality in products 
sold within their states. In a 1987 New York Department of 
Health study, traces of volatile organic compounds were 
found in 52% of the 93 brands sampled. In Massachusetts, one 
product was found to contain twice the amount of lead 
allowable under federal law; another contained almost 100 
times the permissible amount of gross alpha radiation. The 
New Jersey study found radiological contamination in all 
samples of imported water tested. Consumers Union sampled 
50 products from the U.S. and abroad for all chemicals regu- 
lated by the federal government, in addition to a host of 
others. The study found that two imported brands had ex- 
ceeded allowable limits for arsenic. When Consumers Union 
re-tested water, it was safe. Nevertheless, the studies tell us 
that bottled water is just as vulnerable to contamination as tap 
water. 


© WHEN TO BUY BOTTLED WATER 


There are, of course, instances when bottled water is 
a sound alternative to tap water. One of the most important 
reasons to buy bottled water is if your municipal water 
supply has a poor test record, for one or more chemicals. Test 
records are usually available through city or state depart- 
ments of public health, water-quality agencies, and public 
utilities. A study conducted by the National Wildlife Federa- 
tion, entitled Danger on Tap, concluded that 13 million people 
drank municipal water that violated EPA Maximum Con- 
taminant Levels in 1988. 
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A frequent problem in community water supplies is 
the presence of trihalomethanes, a family of organic chemi- 
cals that occurs as a by-product of chlorination, the procedure 
used by most municipal suppliers to disinfect water. Con- 
tamination of bottled water by this chemical group isn’t as 
problematic because most bottled water is disinfected through 
ozonation (the process of imbuing water with oxygen). A 
1980 epidemiological study revealed higher cancer rates in 
cities that chlorinated water, apparently the result of triha- 
lomethanes. Residents of such cities were found to have a 53% 
greater chance of contracting colon cancer and up to a 93%- 
higher chance of getting rectal cancer than the average resi- 
dent of towns that didn’t use chlorine. 

Home plumbing with lead pipes or solder can poi- 
son municipal water. So get your water tested if you think you 
have a lead problem. If you do, new plumbing, a home filter, 
ora switch to bottled water will help. Federal standards limit 


the amount of lead in drinking water to 
50 parts per billion (ppb), but the EPA is 
considering tightening those standards 
to 20 ppb. Lead, of course, is a toxic metal 
known to be harmful to human health if 
inhaled or ingested. Known effects of 
exposure to lead range from subtle bio- 
chemical changes at low levels, to severe 
neurological and toxic effects or even 
death at extremely high levels or in fe- 
tuses or young children. 
Reports of contamination to 
| your town water supply provide another 
reason to switch to bottled water. Leak- 
ing gas tanks, pesticide application, mal- 
functioning septic systems, acidic mine 
drainage, a leaking landfill, orsome other 
source can make water unsafe. Asa rule, 
water tends to be purer deeper down, so 
consider bottled water if you are served 
by a shallow or poorly constructed well. 
Given the current state of test- 
ing and regulation, it’s impossible to claim that bottled water 
is always safer than tap water. Likewise, there is little support 
for claims that bottled water, especially mineral water, pro- 
vides superior health benefits. Most experts agree that min- 
erals are better absorbed into our bodies through food. A 
steady diet of high-mineral-content-water could also bring 
too many minerals into the body. (One mineral you may not 
get enough of is fluoride, a naturally occurring preventer of 
tooth decay. Ina recent study at the Harvard School of Dental 
Medicine, 11 of 12 bottled waters tested for flouride contained 
nowhere near the amount required to meet the EPA standard 
set for municipal drinking water.) 

On the other hand, one 1988 study released by the 
California Department of Health entitled Water Exposure and 
Pregnancy Outcomes concluded that women who drank bottled 
water were at less risk of miscarrying or bearing babies with 
birth defects. 


BOTTLED WATER STATE BY STATE 


States that have enacted IBWA water-testing standards: 


California* New Jersey 
Connecticut* New York* 
Florida’ Ohio 
Hawaii Oregon 
Massachusetts Texas 

New Hampshire Wyoming 


* The standards in these states are more stringent than those 


of the IBWA. 


Bottled water sold in the remaining states is subject to the 
less-stringent federal standards for tap water; any water 
bottled or shipped interstate is subject to FDA standards. 
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States in the process of adopting IBWA standards: 


Arizona 

Maine 

Michigan 

States reviewing IBWA standards: 

Colorado 

Delaware Pennsylvania 
lowa Rhode Island 
Maryland South Carolina 
Nevada Vermont 
New Mexico Washington 
North Carolina West Virginia 
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GETTING TO KNOW YOUR WATER 


Although bottlers are not required to specify their water type 
on labels, many do anyway. Here's what the terms mean: 


Artesian: Refers to the water's source. Artesian water comes 
from a well which is drilled into a contained aquifer where 
water is held under pressure and doesn’t have to be pumped 


‘out, 


Bottled: Simply, water that is contained in a bottle 
or package. Bulk water provided via office cool- 
ers or home dispensers makes up a large part of 
the bottled-water market. 


Carbonated (or sparkling): Bottled water con- 
taining carbon dioxide either naturally or as a 
resultof injection. Even naturally carbonated water 
that comes out sparkling from a spring or well may 
go flat before bottling. In that case, s may 
“re-introduce” carbonation by forcing pressur- 
ized carbon dioxide into water. 


Distilled: Water that is boiled, then condensed, 
leaving behind all contaminants and minerals. 
Cheaper than many bottled water products and 
the purest available. 


Drinking Water: Bottled water from an approved 


¢ WHAT TO LOOK FOR WHEN 
BUYING BOTTLED WATER 


No one has conducted a comparative analysis of all 
bottled waters sold in the United States. And because bottlers 
are not required to submit test results to the FDA, itis difficult 
to recommend one brand over another except perhaps on a 
regional basis. Even using state and Consumers Union stud- 
ies is inconclusive, because although each brand was tested 
for various contaminants, bottlers didn’t get a comprehen- 
sive grade. If you're buying bottled water because it tastes 
better than tap water, or because the water in your commu- 
nity may be threatening your health, you'll want to buy the 
best bottled brand in your area. And that means you have to 
do some investigating. Contact bottlers directly and ask some 
questions. Here are guidelines: 

* Ask the bottler if he/she is a member of the IBWA, 
which maintains regulations for its members that are a bit 
more stringent than those imposed by the FDA. The IBWA 
requires its members to test for 51 contaminants. Those who 
want even more market credibility can apply for IBWA 
certification which demands that bottlers test for 129 con- 
taminants. By 1991, the I]BWA will require members to test for 
a total 181 contaminants. While IBWA’s testing schedule is 
the same as that used by the EPA for checking public water 
supplies, Executive Director William Deal claims that most 
bottlers voluntarily check for the presence of identifiable 
contaminants more frequently. Bacteria tests, for example, 
are conducted daily in many cases. 

The IBWA also sends a third-party inspector from the 
National Sanitation Foundation, a private lab, to bottling 
plants annually. This person inspects all pertinent records 


source that has undergone some method of filtration and 
ozonation. 


Mineral Water: Water that contains a high mineral content. 

May appear cloudy. Several states require that 50 parts per 

million of total dissolved solids be present in water to qualify 
it as mineral water. In most cases mineral water 
comes from a spring. 


Natural: Refers to bottled, spring, mineral, arte- 
sian or well water, i.e, any water coming directly 
from ground or surface water, nota public supply. 


Spring Water: Water that flows to the surface of 
the earth naturally from underground. May or 
may not be naturally carbonated. 


Well Water: Water pumped from underground 
via a hole bored, drilled, or otherwise tapped into 


an aquifer. 


Seltzer and Club Soda: In both cases, filtered, ar- 
tificially carbonated tap water, Club soda, how- 
ever, has added sodium. Although unregulated 
by the FDA, some states require that these waters 
meet FDA or IBWA quality standards for bottled 
water. 


and makes sure the plant is run cleanly. 

“Ask the bottler for the location of his/her source. 
Legally, bottled water can come from a public source. If the 
bottler does get water from a public utility, ask what sort of 
treatment processes have been used to remove bacterial 
contamination. You may decide to steer clear of a brand that 
chlorinates its water. If the source is a well, a surface stream, 
or a spring, ask the bottler for its specific locality. Is the area 
undeveloped, residential, or agricultural? Is there a high 
concentration of natural contaminants? Some surface waters 
are situated in “protected” watersheds where some or even 
all development activities have been prohibited or restricted. 

*See if the company has a generally good testing 
record: Ask fora list of the contaminants they test for and com- 
pare that list to the tests required in your state or municipality. 

*Try to buy bottled water in glass bottles whenever 
possible. So far, no study has been conducted on the effects of 
contamination from plastic packaging into water. But the 
issue was raised in California two years ago, when the Cali- 
fornia Health Services Department detected concentrations 
of methylene chloride ranging between four and 10 parts per 
billion in water that had been stored for 14 days in plastic 
bottles made of a polycarbonate resin. The testing revealed 
up to 30 parts per billion in water stored for 40 days. 

If you buy water in large containers that typically use 
that resin, see if the label indicates the date bottled: Buy 
“fresh” water and store it in glass jugs when you get home. 

Of course, bottled water would just be a fad if our 
public water supplies were in better shape. The EPA says it 
will be regulating 200 contaminants in public supplies by the 
year 2000, certainly an improvement over the system we have 
now. Bottled water will get stricter guidelines, too. 
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WATERSAVING 
TOILETS 


We offer a selection of 
the finest quality ultra- 

low-flush toilets, All use 

only one to one-and-one 

half gallons per flush, yet 

work better than many 

standard toilets that use 
threetofivegallons. They 

will reduce stress on wells and septic 
systems and can dramatically lower 
water and sewer costs. Installation 
measurements are standard. 


RUBBER ROOFING 


Our revolutionary new EPDM rubber 
roofing system offers reliable, safe, and 
environmentally friendly waterproof- 
ing for flat roofs. We will 

custom fabricate a 

single sheet that 

you simply screw 

in place through 

flaps on the un- 

derside, so that 

none of the screws 

pierces the sheet! 

Ifa deck is to be built on top, the sheet 
can just be laid in place without any 
fasteners. We also fabricate custom 
Butyl sheets for garden ponds, planter 
boxes, and shower liners. 


ACRYLIC ROOFING 


Our acrylic roof system is a 

paint-on, elastomeric coating 

that can permanently repair 

leaking asphalt and metal 

roofs. It is water- 

based and non-toxic, 

and is easy to apply 

and repair. We offer 

a variety of architectural colors, 

including a bright white that will 
reduce summer cooling costs. 


BUILDING GASKETS 


Our Swedish building gaskets make it 
feasible to build energy-efficient 
houses without the use of spray foams. 

We offer 


w designs for 


fan D4 sills, 


wall plates, 
drywall seals, stress-skin panels, log 
joints, window framing, and glazing. 


We offer the nation’s most comprehensive 
selection of state-of-the-art technology for 
energy, water, and soil conservation in 
residential building, including vapor-barrier 
films, weatherstripping, ventilation systems, 
radon-control products, drainage products, 
sun-control products, and much more, 


RESOURCE CONSERVATION 


TECHNOLOGY, INC. 
2633 NORTH CALVERT STREET 
BALTIMORE, MD 21218 
(301) 366-1146 
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WHEN IT COMES TO SOLVING THE 
GARBAGE CAN CRISIS... 
eZ 


A CANNED APPROACH 
JUST WON'T DO! 


It's obvious, today's solid waste management problems 
need more than just a one-dimensional approach. 


The answer is a comprehensive approach, one that 
may involve a combination of these "solutions." 
(ur landiils are closing faster than we can open new Killam Associates believes in a thoroughly planned, 
ones. And new ones are more expensive than ever. integrated approach, specifically tailored to your unique 
Recycling helps, but not everything can be recycled. needs. For more information on what we can do for you, 
Energy recovery is an efective option, but some garbage cal ws at 201-379-3400. We promise, you won't get a 
just can't be burned. canned approach from us. 
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‘Aasciates 6 Consulting Engincers 


27 Bleeker Street * P.O. Box 1008 # Millburn, NJ 07041 
Tel.: 201-379-3400 # Fax: 201-376-1072 


ENJOY SOAPSTONE WARMTH 


jone is nature's 


‘Solid Soapst and incorporate the latest in 
most beautiful, durable, and 


be a woodburning technology. 
icient stove material. Poun 2 

for pound, soapstone absorbs at se ba an internal 
twice as much heat as metal—- catalytic combustor that boosts 
and releases it steadily and eat output and virtually elimi- 
evenly, long after the fire has nates pollutants. The double 
died. The heat is gentle, even, walls of soapstone maintain 
and soul-satisfying. the high temperatures neces- 


sary for combustion efficiency. 


doe cmiee te onerabe iat our new floancing plan 
nena es it easier than ever 
Soewinike paca own a Woodstock Soapstone 


stove, with no down payment 
and low monthly terms, Mail 
the coupon below to find ve 


beauty of fine furniture, Each 
stove is individually crafted 
with detailed iron castings and 
hand-polished stone. Varia- 
tions in grain and color assure 
that each stove is unique. 


Since first patented 
in 1797, soapstone stoves have 


been treasured family heirlooms  outmore,orcallthe //” FREE 
in New England. 


factory direct at 
603/298-5955. 4% COLOR 


CATALOG 


[> GiyiStateZip 
Phone (day) [1 
Phone (evening) { J 
Woodstock Soapstone stoves WOODSTOCK SOAPSTONE CO., INC. 
offer both traditional and park Rd., Box 37H/39,W. Lebanon, NH 03784 


contemporary styling, 
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Reviewed by Ginia Bellafante and Hannah Holmes 


Old-Fashioned, 
But Efficient 


Modern washing machines are 
time-efficient, but depending on how 
they're used, they can guzzle up more 
than their fair share of water and energy. 
Evensmall loads of laundry require large 
amounts of water, often heated, then used 
once and dumped down the drain. 
(Heating water actually accounts for 90% of 
the non-labor cost of doing your laundry.) 

Before you buy a fleamarket 
washboard, consider a tried-and-true 
wringer washer like the Speed Queen, 
developed in 1911 and still in produc- 
tion. The water level, controlled by a 
faucet, can be adjusted to any size laun- 
dry load up to 25 pounds. The washing 
time, too, can be tailored to each load. 
And the machine operates on 800 watts 
of electricity, as opposed to 1000 or 1200 
watts used by most newer washers. 

A wringer washer is even more 
efficient for families who wash many 
loads of laundry in succession. Because 
the hot rinse water is wrung from the 
clothes by motor-driven rollers mounted 
over the washer, the water remains in the 
wash bowl, ready for another load. 

The Speed Queen has a safety- 


conscious modern add-on: An automatic 
spring on the wringer rollers keeps fin- 
gers from getting caught when feeding 
laundry into the machine. The Speed 
Queen is available for $495 through the 
Real Goods News Catalog, 3041 Guid- 
iville Rd., Dept. GM, Ukiah, CA, 95482; 
800-762-7325. For a list of other dealers, 
contact Speed Queen at (414) 748-3121. 


Greentapping Telephones 


Working Assets, the San Francisco-based, 
socially responsible investment service, 
is “tapping” telephones for altruism. The 
firm has teamed up with U.S. Sprint, a 
long-distance telephone company, to 
raise money for environmental groups 
by diverting a portion of each member/ 
customer’s monthly bill into a special 
fund. Customers who sign with Sprint 
via Working Assets pay no additional 
costs beyond the standard charges. But 
one percent of each bill goes directly into 
the Working Assets fund. At the end of 
every year, members/customers vote on 
which environmental groups should 


@ 


receive donations from that fund. (Work- 
ing Assets benefits because it gets a 
commission from Sprint for attracting 
new customers to the company.) 

The investment group is already 
well known fora similar program it runs 
in conjunction with VISA and Master- 
Card. Working Assets credit-card hold- 
ers generate money for a roster of non- 
profit groups working toward peace, 
human rights, and a safer environment. 
(See Ask Garbage, Sept.-Oct. 1989, formore 
details.) 

To become a Working Assets/ 
Sprint customer, call (800) 522-7759. 


Natural Pest Control 


Ninety percent of American 
households use pesticides. That’s what a 
1987 study by the National Academy of 
Sciences concluded. Thirty percent of 
the pesticides available in this country 
are suspected cancer-causers and many 
others remain on the market without 
adequate testing. Although “natural” 
pesticides, like synthetic ones, should be 
handled with caution, most of them do 
pose fewer environmental risks. Pyre- 
thrins, substances derived from chrysan- 
themums, are relatively non-toxic and 
will get rid of a wide variety of insects on 
flowers, shrubs, trees, and vegetables. 

Pyrethrins are available under 
various brand names in garden centers 
nationwide, but many of the commercial 
varieties contain piperonyl butoxide, a 
low-toxicity chemical synergist that does 
not meet the approval of many organic- 
farm certifiers for use on organically 
grown produce. Harmony Farm Supply 
carries pyrethrins made from pure plant 
extract and no synergists. Use them to 
effectively battle wasps, beetles, caterpil- 
lars, cabbage loopers, and other common 
pests. Send $2 to Harmony Farm Supply, 
P.O. Box 451, Dept. GM, Graton, CA, 
95444 for a catalog (fee can be applied to 
first purchase). One of the synergist-free 
pyrethrins they carry: Safer’s Zap, avail- 
able for $12.98 per pound plus $3 ship- 
ping and handling. 
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For more 
on natural 
pest controls 
see our Sept.- 
Oct. issue. 


3 


Environmental Tips: 


1. STOP MOWING 
2. TAKE THE PLEDGE 
3. ADOPT 


These are just three of the activities 
you can begin TODAY that will help 
improve, maintain, or restore the envi- 
ronment, In “Regenerating the Environ- 
ment: A guide for doers” you'll find 
dozens of examples, action steps and 
inspiring stories, such as... how to 
give up mowing and turn lawn-care 
into lawn art . . . how a new breed of 
environmentally motivated young 
adults are taking the Pledge of Envi- 
ronmental and Social Responsibility. . . 
how you can save a stream, a tree, a 
park ora trail through adoption , . . 
and much, much more. 

Great for neighborhood groups, 
civic associations, small towns, or 
families. ORDER TODAY. SEND NO 
MONEY! We'll bill you $6.95 plus $2.50 
postage and handling. OR mail your 
check for $6.95 and save postage and 
handling charges. 

Send to 
DOERS GUIDE (GM), Community Regeneration, 
Rodale Institute, 
222 Main St., Emmaus, PA 18098 
Make checks payable to COMMUNITY REGENERATION, 


If you are interested in knowing more 
about Solar electricity, the Sunelco 


Planning Guide and Catalog is for you! 

Packed with information and products, this forty 
age planning guide and catalog details the design 
of RV, cabin, water-pumping and total home power 
systems. 

Sunelco is an authorized, full line photovoltaic 
company. We offer everything from single compo- 
nents at low mail order prices to fully installed "turn 
key” systems. Suneloois your complete source for 
solar modules, controllers, batteries, inverters, 
water pumps and propane appliances. 


Send $3.95 for 
your — Sunelco 


$6 out of USA 


SOLAREX 


Authorged Distribute 


P.O. Box 1499 G10 
Hamiton, MT 59840 
(406) 363-6924 


The Air You Breathe 
Is Our Business. 


For over 15 years our customers have enjoyed relief from indoor air 
pollution in their homes, offices, and cars. If you suspect you suffer from 
indoor contaminants or from the growing concern over “Sick Building 
Syndrome,” call us! 


© Activated Carbon Purifiers Foil Vapor Barrier 
© Whole-house Central Purification © Hepa Filters 
© Face Masks © Water Filters 


The New York Times says Foust is “The Experts’ Choice . . .” 
%Constructed According to High Standards of Environmental 
Integrity — No Plastics, No Ozone 


«Tested by An Independent Laboratory 
Recommended by Allergists Nationwide 


€.2L. Foust Co., Me. 


BOX 105, ELMHURST, IL 60126 
1-800-225-9549 


“Over 15 years Of Research And Reliability In Air Purification” 


WHICH MUTUAL FUND KNOWS THE 
DIFFERENCE BETWEEN ACID RAIN 
& THE GREENHOUSE EFFECT? 


Our investments include: 

+ Solar + Pollution Control 

* Cogeneration * Conservation / Insulation 

¢ Non-nuclear utilities + Recycling 

* Geothermal * Resource Recovery 
NEW ALTERNATIVES FUND is a Mutual Fund that gives you the 
choice to concentrate your investment in companies that capitalize on 
energy cost consciousness and environmental awareness. 


NEW ALTERNATIVES FUND 
A Mutual Fund concentrating in al 
Alternate Energy, Solar Energy and Conservation Investments 
For more complete information, including charges and expenses, 
send for our prospectus: Read it carefully before you invest. 


- 
+ See our track | ~NEW ALTERNATIVES FUND, Inc. einaicell| 
record | 295 Northern Bivd., Great Neck, NY 11021 
. Examine Our | Please send me a Prospectus and Fund package. 
investments | 
+ Min. invest- Name | 
ment: $2650 | 
* Call collect: | Address 
516-466-0808 | 
I or send coupon \ City State Zip d 
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Activated-Carbon Filtration 


When water passes through an 
activated-carbon filter, contaminants at- 
tach themselves directly onto the carbon 
granules’ porous surface. (Systems us- 
ing granular or solid-carbon-block filters 
work better than those containing car- 
bon powder.) Activated carbon filters re- 
move most organic pollutants, including 
chlorinated pesticides and many volatile 

-organic hydrocarbons. Activated carbon 
filters are the most efficient in removing 
toxicchemicals most often found in water. 
However, nitrates, some metals, particu- 
lates, radioactive materials, and dissolved 
solids may still end up in your water. 
Our favorites: 

Pollenex Pure Water 99, fits on 
tap, available at K-Mart, Walgreen, and 
Sears, or call (800) 621-0786 for a dealer in 
your area. Price: $29. 

The Hurley II, countertop model. 
Call (312) 388-9222 for a dealer in your 
area. Price: $360. 


Distillation 


Distillers heat water until it 
vaporizes and then rinse or flush out 


Water Filters 


In some areas the phrase “pure 
tap water” is considered a contradiction 
in terms. (See Bottled Water: Fadsand Facts, 
page 46). The lakes, reservoirs, springs, 
and wells that funnel water into munici- 
pal supplies are all vulnerable to con- 
tamination from hundreds of different 
chemicals. In some cases, treatment pro- 
cedures used to eliminate harmful sub- 
stances don’t function as well as had 
been hoped. If your water looks, tastes, 
or smells a little “off”; or if you live in a 
community with a poor history of water- 
quality, consider a supplementary home 
filtering system. Although no system can 
attack all contaminants, the right system 
offers a longer-lasting and cheaper solu- 
tion to your water problems than switch- 
ing to bottled water. 

The burning question, of course, 
is just which system is the right one. 
There are different filtering technologies 


bacteria and suspended matter from that 
vapor. The purified steam is then col- 
lected, cooled, and condensed into pure 
water. Even the minerals are removed, 
and that may make water taste bland. 
Our favorites: 

Kenmore 3455, a countertop 
model, available at Sears nationwide. 
Price: $99.49. 

Durastill 46A, a countertop 
modelavailable through mail-order from 
Durastill of New York, Inc., 375 Great 
Neck Road, Dept. GM, Great Neck, NY 
11021. For more information and ship- 
ping and handling charges, call 
(516) 829-6034. Price: $349. 


Reverse Osmosis (RO) 


These systems can remove up to 
99% of water's impurities by forcing 
water (via tap) through a semi-perme- 
able membrane that lets water pass 
through while rejecting most components 
dissolved in it. RO systems will remove 
organic contaminants such as pesticides 
and other chemicals, as well as inorgan- 
ics such as metals and nitrates, most 
particulates, radioactive materials, and 


available for different contaminant prob- 
lems, a slew of manufacturers for each 
system type, and a wide range of prices 
in every category. Higher-priced models 
typically last longer and removea greater 
quantity of the contaminants they’re 
designed to attack. Before you purchase 
any sort of filter, get your water tested to 
find out exactly what's in it. 

To make filter shopping a little 
easier, we've pulled together a list of 
moderate- and high-priced systems that 
use the most efficient filtering technolo- 
gies available (descriptions below). All 
systems listed treat drinking and cook- 
ing water drawn from kitchen taps. Ex- 
tremely polluted water may require a 
combination of systems throughout the 
house. When you do buy a system, make 
sure to speak to your dealer about main- 
tenance costs: Most systems require fre- 
quent filter-changes. 


dissolved solids. Our favorites: 

The Kenmore Standard 3497, 
under-sink model. Different systems are 
designed for chlorinated and non-chlo- 
rinated water and priced at $367 and 
$397 at Sears nationwide. 

Best Water by Shaklee, under- 
sink model. Call (800) 345-5366 for a 
dealer in your area. Price: $675. 
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J "Pollution Stocks | 
Will ‘Clean Up’ 
in the 1990's!" 


GREEN REVIEW" 


Environmental Investment Sirategies fr the 19908 


Environmental Investment Newsletter 
Featuring monthly 


updates of stocks, mutual 
funds, and market trends 
in the waste services and 
alternative resources 
industries. 


50% OFF Ist year subscription 
12 issues on recycled paper ($48) 
Sample issue $5.00 (800) 825-7746 
Published by SRI Advisors, 


an SEC Registered Investment Advisor | 


24861 Alicia Parkway Suite C-293, 
Laguna Hills, CA 92653 


Allergy-Free 
Products 


For You and Your Home 


Send For Your 
FREE Catalog 


@ Foods 
@ Cotton Pillows 


Books on: 
@ Allergy prevention 
@ The food/allergy 
connection 
@ Making your home 
allergy-free 


The Ecology Box 
425 East Washington 
Ann Arbor, Mi 48104 

(313) 662-9131 


STOMP-NO-MORE! 
CAN CRUSHER 


Simple space saving tool 
crushes aluminum cans... 
easily and completely. 

It's portable and indestructible. 
Black, white, red, green or 
your color choice $2 more. 


Send $19.95 to: 
(d&h incl.) 


STOMP-NO-MORE! 
1168 South Gilpi 
Denver, CO 80210 


LOOKS LIKE A SKYLIGHT, 
OPERATES AS A WATER HEATER 
¢ Dealer inquiries welcome: 

Call (703) 620-2242 


¢ Introductory special: Complete 
do-it-yourself systems starting 
at $1195 ($300 off list) 


* Patented & SRCC Certified 


12811 Bexhill Ct. Herndon, VA 22071 


| Fer more information, send $1.00 to: 


Healthy House Catalog 


National directory of residential indoor pollution resources 


Information at your fingertips: 
+ WHO can test for radon in your home * WHERE to order air and water filters 
+ WHAT are the most common pollutants * HOW to build a safe home 
* PRODUCTS + SERVICES » INFORMATION SOURCES + 


To order your copy of the 1990 Healthy House Catalog, (available November, 1989) send $19.95 + $3.00 postage 
and handling to EHW, Dept. G, 4115 Bridge Ave., Cleveland, OH 44113. 


Produced by the non-profit information centers Environmental Health Watch and Housing Resource Center. 
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Cleaner Shampoo 


Most shampoos contain pre- 
servatives typically derived from petro- 
chemicals and formaldehyde. These 
chemicals are included to kill off bacteria 
that feed on organic ingredients; and that 
can irritate the skin and eyes of human 
beings. Some bacteria also emit gasses 
that can cause shampoo bottles to ex- 
plode on store shelves. However, the 
preservatives can induce harmful health 
effects similar to those caused by bacte- 
ria, Furthermore, synthetic preservatives 
don’t break down easily in sewage treat- 
ment plants, and can contaminate the 
sludge or wastewater that the plants 
produce. 
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Carcinogen-Free Coffee Filters 


If you're worried about reports 
of dioxin residues in bleached-paper 
coffee filters, you have two new options. 
Dioxins are chemicals suspected of caus- 
ing cancer and birth defects in human 
beings. They are a by-product from 
bleaching paper pulp with chlorine. U.S. 
Environmental Protection Agency re- 
search shows that dioxin leaches out of 


® 


the paper when hot water is poured 
over it. 

To avoid the health risk, switch 
to unbleached coffee filters, or a reusable 
gold-plated mesh filter. Natural Brew 
makes unbleached, brown filters that are 
reportedly more durable than the 
bleached-white variety. 

Two hundred #8 basket-style fil- 


Tom's of Maine keeps bacteria 
under control using no synthetic pre- 
servatives at all. Tom’s shampoos (Aloe 
and Almond for adults; Honeysuckle for 
babies) are preserved with citric acid and 
contain no artificial dyes or animal ingre- 
dients. The cleansing agents used in 
Tom’s shampoos are derived from coco- 
nut oil rather than a chemical substitute. 
Tom’s shampoos are available at health 
food stores nationwide, and at some 
supermarkets. Retail prices range from 
$3.75 to $5.50 for 12 ounces. 


ters cost $3.25. Eighty #2, #4, or #6 cone 
filters are $3.95. Natural brew filters can 
be ordered through the Seventh Genera- 
tion Catalog, 10 Farrell Street, Dept. GM, 
South Burlington, VT 05403; (802) 862-2999. 

The other solution, elegant in 
more ways than one, is the gold-plated 
filter that a few coffee-maker companies 
offer. Braun Inc.'s 23-carat gold-plated 
filter lasts for years, and is available at 
specialty and major department stores 
nationwide for about $20. 
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Make Clean, Quiet 
Electricity from Sunlight 


A Great 
Power Source 
for Remote Homes, 
Boats, and RV's 


Sunlight reaching 
the solar module is 
instantly converted 
to DC electricity. 
This charges 
storage batteries, 
which may power 
lights or appliances. 


Send $3.00 for an 88 page 
Catalog and Design Guide 


ALTERNATIVE ENERGY 


ENGINEERING 


P.O. Box 339-GA + Redway, CA 95560 
(707) 923-2277 


CRUSH’EM d- 
& ‘ 
CASH’EM! 


+ Reduce can storage by 5 times. 

+ Saves trips to redemption center. 
Simple to install—screws included. 
No electricity or batteries required. 
+ Rugged reinforced nylon constr. 
Recycling aluminum cans saves 
95% of the energy needed to make 
aluminum from ore. 


ONE-YEAR UNCONDITIONAL GUARANTEE 


°° ORDER NOW & SAVE $3 EA.! e« 


CAN CRUSHER $14.95 each (Reg. 17.95) + 
$3 ea. S&H, Send Check or MO. to: JVT, P.O. 
Box 4376, Dept. 104, Sonora, CA 95370. Ph. 
(800) 869-6843. Include with your order Name, 
Address (no P.O, Boxes, please), Zip Code & 
Tel. No. Allow 2-3 weeks for delivery, CA 
residents add 6% sales tax. 


NEW BIODEGRADABLE 
SHOPPING & GARBAGE BAGS 


with cornstarch-based polymers for 
3 year breakdown without sunlight! 


Extra Strong 2mI. Bags - Made in America 


T-Shirt Shopping Bags $40 @ 1,000 
12 gallon Wastebasket Bags $14 @ 100 
20 gallon Tall Kitchen Bags $26 @ 100 
33 gallon Garbage Can Bags $45 @ 150 
55 gallon Commercial Bags $35 @ 100 


WORLD RESOURCES, 
AND PACKAGING, 


51 West 14th St. Suite #2R 
New York, New York 10011 
To order call 212-243-5243 


Free information on Government-backed zero coupon bonds General 
Motors Acceptance 0% 12/1/12 tax-deferred zero's General Motors 
Acceptance 0% 06/15/15 Aa/AA rated Exxon Shipping 0% 9/1/12 
Aaa/AAA tax-deferred zero's. 
Environmental growth stocks, the stocks for the 90's Waste Manage- 
ment, Inc. Browning-Ferris Industries, many other NYSE, AMEX, 
O.T.C. and Canadian Pollution Control, toxic waste disposal compa- 
nies followed. 
For information please call or write to: 
J. Patrick Calby General Securities Principal 
Richfield Securities 
251 Maitland Ave, Suite 302, Altamonte Springs, FL 32701 
Toll free all U.S. 1-800-882-4726, Orlando #407-339-0800. 
This is not an offer to solicit, buy, or sell securities, void where not licensed 


{ff} GARBAGE BINDERS 


Now there's an easy way to keep copies of your favorite 
new magazine readily available for future reference, 
Designed exclusively for GARBAGE by Jesse Jones Indus- 
tries, these custom-made titled cases and binders are sized 
to hold two year's issues (may vary with issue sizes). 
© Reinforced board covered with durable leather-like 
material in black. Title is hot-stamped in silver. 

@ Free personalization foil included for indexing 
year. @ Cases are V-notched for easy access. 

@ Binders have special spring mechanism to hold 
individual rods which easily snap in. 


GARBAGE Case Binders 
Jesse Jones Industries On $755 $955 
499 East Erie Avenue . é : 

f A Three $21.95 $27.95 
Philadelphia, PA 19134 Six $39.95 $5295 | 
Please send__cases; binders ‘Add $1 per case/binder postage | 

Enclosed is $ and handling. Outside USA $2.50 | 

O Charge my: (Minimum $15) per case/binder (US funds only). | 

0 Visa O Mastercard | 
Card # Exp. date 
Signature | 
Charge Orders: CALL TOLL FREE 7 days, 24 hours 1-800-972-5858 | 
Print Name | 
Address | 
City/State/Zip 
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THE 


RECYCLED 
PAPER 
COMPANY, we. 


Merchants of Fine Papers 
made with Recycled Fibers 

+ Wide Range of papers in stock 

+ Reliable, Timely Delivery 

+ Certified Recycled Fiber Content 


High-Quality Papers For: 
Stationery/envelopes 
Copiers/laser printers 


Newsletters 
Brochures 


185 Corey Road 
Boston, MA 02146 
(617) 277-9901 
FAX (617) 738-4877 


Minimum Order 
5000 shoots 


SAVE WATER . . . GROW PLANTS 


It's time we started relating water quality 
to its use. It doesn't make sense in 
times of water shortages to use 
expensive drinking quality water 
to water plants when most 
plants will thrive on rinse water. 


Now you can divert the rinse water from 
your clothes washing machine to your 
drip irrigation system with a Water Cycle 
Rinse Recycle System 
+ Saves water 


* Easy installation and operation 


* Does not affect washer cycle 


Helps keep the planet green 
+ Easily affordable - Visa/MC 
WATER CYCLE COMPANY 


Home Water Conservation Products 
1038 Redwood Highway, Suite 1 
Mill Valley, CA 94941 1-415-381-7851 


“We deliver your rinse water to your plants. 


Please send me a free brochure on 
WATER CYCLE SYSTEMS. 


RESO 
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Buzzworm 
The Environmental Journal 


Bimonthly magazine published by 
Buzzworm, Inc., 1818 16th Street, Boul- 
der, CO 80302. Subscription: one year 
(6 issues) $18. 


TOR! 


Laid up with the flu last week, I got to 
actually read some of the magazines I 
subscribe to. About a dozen paragraphs 
into a story about the Great Lakes, I 
started to cry. 

Atearjerker wouldn't have done 
that to me, even mellowed as I was with 
fever. No, this was clean, expository 
writing. The article was well crafted and 
it hit me hard. I cried tears of frustration 
at the short-sighted, selfish, clumsy mess 
we've made, 

I was reading Buzzworm (the 
magazine's title comes from an old 
Western word for rattlesnake). Built 
around founder Joseph E. Daniel's col- 
lection of breathtaking photographs, the 
journal covers wildlife, habitats, envi- 
ronmentalists, and controversy. Feature 
articles are comprehensive and the writ- 
ing is very good. The photos are stupen- 
dous. 

Both his magazineand ours have 
gotten a lot of attention lately. Interview- 
ers ask me, “What about Buzzworm?” 
Apples and oranges, I say. No, scratch 
that: more like yin and yang. Buzzworm 
has a giraffe on the cover; GARBAGE, a 
trashcan. Buzzworm talks more aboutani- 
mals, GARBAGE, more about people. 


Buzzworm is beautiful; GARBAGE is 
useful. Buzzworm may elicit tears of joy, 
rage, or discontent. GARBAGE may of- 
fend you or make you laugh. 

It occurred to me that day in bed 
that GARBAGE is Buzzworm’s prosaic 
cousin, Buzzworm, there to remind us of 
what we have and what we may lose, is 
the love behind the concept of home. 
GARBAGE, there to do the chores, has 
dishpan hands. Sure, the editor in me 
looks longingly at Buzzworm’s sumptu- 
ous paper and gorgeous color photos. 
But no use fighting it, I’m the prosaic 
type. I'm glad Buzzworm is there to in- 
spire me. 

Tell you what, Joe: You keep the 
home fire burning, and I'll, uh... take out 
the garbage. 

— Patricia Poore 


Environmental Magazines 
for Children 


World 


Monthly magazine published by the 
National Geographic Society, P.O. Box 
2330, Washington, D.C. 20077-9955. Sub- 
scription: One year: (12 issues) $10.95 


NATIONAL GEOGRAPHIC 
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P3: The Earth Based Magazine 
for Kids 


Published 10 times a year by the P3 
Foundation, P.O. Box 52, Montgomery, 
VT 05470. One year: (10 issues) $14 


Ranger Rick 


Monthly magazine published by the 
National Wildlife Federation, available 
only to members of Ranger Rick’s Na- 
ture Club, 1400 Sixteenth Street, N.W., 
Washington D.C. 20036-2266. 

Annual dues: $14. 


There’s an old Kenyan proverb 
that goes something like this: treat the 
earth well; it was not given to you by 
your parents, it was lent to you by your 
children. Unfortunately, generations past 
did not heed this wise advice. Asa result, 
children will inherit a planet that is, 
quite frankly, a mess. Global warming, 
overpopulation, and ever-mounting 
garbage heaps are problems that our 
children will face tomorrow. 

If you want your kids to start 
becoming environmentally aware now, 
hand them one of these on-target, educa- 
tional publications. Children as young as 
six years old can enjoy these magazines 
because they are filled with photographs 
and lively graphics. Older kids will en- 
joy the simply written but informative 
articles. We think they'll get hooked. 

The National Wildlife Federa- 
tion, publisher of Ranger Rick, has been 
educating the publicon conservation and 
nature for the past 50 years. Ranger Rick, 
now in its 23rd year, continues this mis- 
sion for children 7-12 years old. The 


magazine is devoted almost exclusively 
to wildlife coverage. Recent issues in- 
cluded an article on an outdoor school 
called Expedition Yellowstone, an inter- 
view with Boomer Badger, a bat scientist, 
which was followed by an exposition on 
various bat species, and a story on giant 
pandas in China. 

The National Geographic Soci- 
ety was founded over 100 years ago to 
increase and diffuse knowledge of geog- 
raphy. For 15 years, World has extended 
that goal to include children 8-12 years 
old. World is an eclectic magazine, cover- 
ing a much broader array of topics than 
Ranger Rick, Classic wildlife photographs 
and accompanying articles compose 
about half the magazine; the other half is 
devoted to historical, technological, and 
general-interest stories. This year the 
magazine plans to devote articles specifi- 
cally to environmental topics such as en- 
dangered species, food and population, 
acid rain, energy, and solid waste. The 
Aprilissue will cover the twentieth anni- 
versary of Earth Day. 

The newest addition to 
children’s environmental magazines is 
also the most different. Itis published by 
thenon-profit P3 Foundation, whose goal 
is to educate children about the environ- 
ment. Members of the organization in- 
clude a host of scientists, lawyers, envi- 
ronmentalists, teachers, and students. P3 
stands for planet three, or the third planet 
from the sun — the fragile and beautiful 
planet Earth. The magazine, which is 
printed on recycled paper, is for children 
6-12 years old. 

The first issue includes a study 
of oil — from the Exxon Valdez spill in 
Alaska to the uses of oil in everyday 
objects. The editors, who have worked at 
such major children’s magazines as Elec- 
tric Company magazine, The Big Picture, 
and Muppet Magazine, say they would 
like to “empower children to act.” This 
philosophy is reflected subtly in stories 
like “Max and his Mom,” in which the 
character Max convinces his mother to 
ride a bicycle rather than drive her car to 
work. 

The magazine also empowers 
children by encouraging letter writing. 
One article about elephants and ivory 
includes the addresses of President Bush, 
the Prime Minister of Japan, and the 
United Nations Environment Pro- 
gramme. 

— Bruno Tedeschi 
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Brush Dance 


* stationery | 


All made from 
recycled paper 


Free Brochure: 


The World’s Most 
Complete Source of 
Offline and Home 
Power Products 
Solar panels 
Propane and 12V Refrigerators 
Low-voltage lighting 
Composting and low-flow toilets 


Wood burning water heaters 
Cordless tools 


GUARANTEED 
zee LOWEST PRICES 
= IN THE USA 

order toll-free 
(800) 762-7325 
(707) 468-9214 in CA 


Please send your free catalog. 
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Save 
Trees 
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We offer beautiful 
recycled paper products. 

Gift wrap, greeting cards, 
stationery, and many office 
printing, copy, and computer papers. In 
the U.S. people throw away 100 billion 
pounds of paper yearly. Help us change 
that, Send for our color catalog. 


EARTH CARE PAPER INC. 
Box 3335, Dept. 99 Madison, WI 53704 


GARBAGE 


(608) 256-5522 


READER SERVICE 


1. Environmental Tips — A “doer's guide” of 
ideas for your community that build spirit and 
use internal resources, Sample newsletter and 
membership information available. Great for 
neighborhood groups, civic associations, small 
towns or families. Free literature. Rodale Insti- 
tute. 
2. The Diaper Solution — This waterproof, 
washable, all-in-one diaper is the solution to the 
diaper crisis. The only convenient, economical 
and ecologically safe alternative to disposable 
diapers. Also: “The Lost Art of Diapering” 
amphlet teaches disposable users how to use 
jumkins, Free, Bumkins International. 
3. Facts About Plastics — An explanation of the 
origin of plastics as well as the various types of 
plastics, and a description of disposal options 
Including recycling. Published as a public serv- 
ice by the makers of GLAD® Wrap and Bags. 
Printed on 100% recycled paper. Single copies 
free. First Brands Corp. 
4. Electricity From Sunlight — A great source 
‘of power for remote homes, boats, and RV’S, 
Sunlight reaching the solar module is instantly 
converted to DC electricity. 88-page catalog and 
design guide available. Alternative Energy 
Engineering, $3.25 
5. Recycled Acid-Free Papers — A complete 
selection of the finest recycled papers is avail- 
able in many finishes. Call for more information: 
(800) 543-3297, or for samples call: (800) 654- 
3535. Cross-Pointe 
Office Recycling — Complete systems for 
office recycling from desk to dock. Unique 
combination of products and educational mate- 
rials assist offices in internal recycling. Deskside 
aper collection files, intermediate containers. 
‘ree brochure. Diversified Recycling Systems. 
7. Recycled Stationery Products — Note cards, 
stationéry sheets and tablets, gift wrap, lined 
tablets and matching envelopes, plusa wealth of 
educational materials about recycling issues. Free 
catalog and paper samples. Earth Care Papers, 
8. Air Purification — Concerns about indoor 
air pollution in homes, offices and cars can be 
put to rest with carbon purifiers, water filters 
and foil vapor barriers. Constructed according 
to high standards of environmental integrity 
Free fiterature, E.L. Foust Company. 


LITERATURE 


REQUEST 
a Se 
Circle the numbers of the items you want, We'll forward your request to the appropriate 
companies, They will mail the literature directly to you...which should arrive 30 to 60 days 
from receipt of your request. Price of literature, if any, follows the number. Your check, 
including the $2 processing fee, should be made out to GARBAGE. 


10. America’s Garbage Crisis — This faci- 
nating text eeplares how we cope with the abun- 
dance of trash that is quickly swallowing our 
land and polluting our air. “Rush to Burn”, 276 
pages, is available in paper or cloth. Call (800) 
628-2828 to order this text or complete 48-page 
catalog. Island Press. 

12. Building Products — A comprehensive se- 
lection of state-of-the-art technology for energy, 
water, and soil conservation in residential build- 
ing. Weatherstrips, drainage products, sun- 
control products. Call: (301) 366-1146. Resource 
Conservation Technology. 

13. Fine Papers — High-quality papers made 
with certified recycled fiber content are avail- 
able for stationery, envelopes, copiers, laser 
printers, newsletters and brochures, Call for 
information: (617) 277-9901. The Recycled Paper 
Company. 

14. Products for a Healthy Planet — Products 
to help you reduce your impact on the environ 
ment including biodegradable cleaners, recy- 
cling equipment, string bags, and more. Free 
catalog. Seventh Generation. 

16. Waste Management Consulting — A com- 
prehensive approach to solving solid waste 
management problems, specifically tailored to 
your unique needs. Consulting Engineers. Call: 
(201) 379-3400. Killam Associates. 

Indoor Pollution Control Directory — 
Unique national publication listing, hundreds of 
resources to create a healthy environment in 
your home. Describes major problems and solu- 
tions. Send $22.95 to EHW, Dept G, 4115 Bridge 
Ave., Cleveland, OH 44113, Healthy House 
Catalog. 

19. Rinse Recycle System — Guarantee a 
source of water for your landscaping. Protect 
your environment and the value of your prop- 
erty with a Rinse Recycle System. Wash your 
clothes and water your landscaping at the same 
time. Free brochure. Water Cycle Company. 
21. Recycling Action Kit — Facts and success 
stories to get recycling started in your town. 
Recycle America is the nation’s largest volun- 
tary cubrside recycling program. Write or call 
(312) 572-3060 for free kit, Waste Management, 
25. Environmental Growth Stocks — Free in- 
formation on environmental growth companies 


FORM 


1. Free 7.Free 21. Free 33. $2.25 
2. Free 8.Free 25. Free 34. Free 
3. Free 10. Free 27.$1.25 36. $4.20 
4.$3.25 14. Free 28. Free 47. Free 
6. Free 19. Free 32. Free 

Total $. Plus Postage & Handling of $2.00 = Total Enclosed: $. 

Name. 

Company. 

Address. 

City. St Zip. 


Mail to: GARBAGE Reader Service, 123 Main Street, Gloucester, MA 01930 
This card must be mailed before May 31, 1990. 
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listed on NYSE, AMEX, OTC and Canadian stock 
exchanges; free zero coupon bond information. 
Call J. Patrick Calby at (800) 882-4726, or write 
for information. Richfield Securities. 
26. Can Crusher — Reduce can storage by 5 
times, and save trips to the redemption center, 
Send $17.95 (includes shipping) to JVT, P.O. Box 
4576, Dept 102, Sonora, CA 93570, Cali for more 
information: (209) 532-0755. Jo V Technologies. 
27. Solar Heater — This water heater looks 
more like a skylight, and is designed to work in 
all conditions in all parts of the country. High 
erformance will save you money. American 
solar Network. $1.25. 
28. Freedom Environmental Fund — Com- 
bining socially responsible investing witha domi- 
nant growth opportunity for the 1990s, Call 1- 
800-333-2327, ext. 2251 or circle number 28 to 
receive a free prospectus. Alexander Brown & 
Sons, Inc. 
29. Parnassus Fund — Goes against the estab- 
lished wisdom of Wall Street. Fund follows a 
“contrarian” policy of investing in stocks that 
are out of favor with the financial community. 
Takes environmental factors into consideration 
when making investment decisions. For free 
prospectus call: 800-999-3505, Parnassus Fund. 
32. Allergy-Free Products — Complete cata- 
log, of non-toxic products including cleaners, 
shampoos, deodorants, paints, foods, and cot 
ton pillows. Also books on allergy prevention, 
making your home allergy-free, and the food / 
allergy connection. Free. The Ecology Box. 
33. Composting Toilets — If after reading 
“Toilets: The No Flush/ Low Flush Story” on 
page 18 you want more information on how dry 
toilets work, where to find them, or how to build 
one yourself, we'll send you a four-page source 
list. The Editors of Garbage. $2.25. 
34. Alternative Energy Sourcebook — A com- 
Tete compendium on independent energy. So- 
ar electric panels and composting toilets to 
tankless water heaters and energy saving light 
ing, Free 112 p. catalog, Real Goods Trading 
Company. 
35. Biodegradable Bags — Biodegradable 
shopping and garbage bags for home and busi- 
ness use, as an alternative to regular plastic. 
Large or small orders, with or without printing. 
Call (212) 243-5243, W.R.A.P. 
36. Solar Electricity — The Sunelco Planning, 
Guide and Catalog, is packed with 40 pages of 
information and quality products. A complete 
source for solar modules, controllers, batteries, 
inverters, water pumps, and propane appliances. 
Sunelco. $4.20. 
38. Home Conservation Products — Heavy 
duty aluminum can crusher, Fluidless BBQ fire 
starter and more. For more information contact: 
4951 Clairemont Square, Suite 125L, San Diego, 
CA 92117. Authentic Euthenics. 
42. Low Flush Toilets — Since 1974 this 
company has provided tools for a more respon- 
sible approach to waste management, Products 
include ultra low flush toilets, dry toilets, water 
urification appliances, and more. Call: (508) 
369-3951. Water Conservation Systems, Inc. 
45. No More Roaches — New, low cost, safe 
method gets rid of roaches easily and perma- 
nently. Guaranteed! Call for more information. 
(800) 284-7363. Seabright Laboratories. 
46. Environment-Friendly Kitchen — The 
Smart Kitchen is an innovative guide to kitchen 
design, materials, fixtures, and appliances. Some 
of its features are safety and comfort, energy- 
efficiency recycling and composting systems, and 
much more. For more information write to PO 
Box 87, Woodstock NY 12498. Ceres Press. 
47. Solid Soapstone — These airtight, high- 
efficiency stoves are individually crafted with 
detailed iron castings and hand-polished stone. 
Call factory: (603) 298-5955, Free catalog. Wood- 
stock Soapstone Company. 
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AND ON THE 
EIGHTH DAY, WE 
BULLDOZED IT. 
RTT TTS 


The oldest rainforests date back to the 
dinosaurs, 100 million years. Today they 
offer the last refuge for half of all plant and 
animal species on earth. 


But how much time do rainforests have 


left? Millions of acres have been bulldozed 
and burned. Unless we act now, the last 
traces of original, irreplaceable paradise wil 
vanish in a single human lifespan. 

A miracle of creation will be wiped out 
thousands of species doomed to extinction. 
And nobody will gain. -—aam 

Rainforest soils 
are too shallow for 
agriculture, their 


complex ecology too 

fragile for humans —~—$__ — 

to exploit without 50,000 acres a day 
turning our planet’s are lost worldwid 


richest natural regions into eroded waste- 
lands. Short of sustainable uses, leaving the 
rainforests alone would be the most promis 
ing development. 

What can you do to save the 
rainforests? 

You can support activist organizations 


in a dozen nations compaigning to conserve 


the splendid variety of living things which 


depend on these endangered environments. 


Elusive jaguars, rarest orchids, colorful 
birds of paradise. And the latest arrivals on 
the scene: the children of humankind. 


pooeee— 


Save the rainforests and safeguard the survival of 
half of the species on earth, including our own. 
Here's my donation of 0 $25 0 $50 O $75 
O $100 O 


NAME 


ADDRESS 
CITY STATE ZIP. 


300 BROADWAY, SAN FRANCISCO, CA 94133 
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Se nd 
Recycle With “Freeby-Bags” 
Make beautiful gift and lunch bags from 
any flat paper including giftwrap 
wallpaper, craftpaper, newspapers, large 
computer paper. Simple, reusable, fun. 
Complete “Freeby-Bag” kit only $10.95 
ppd, lron-clad, money-back guarantee. 
Anthony’s Originals 
PO Box 8336-B 
Natick, MA 01760 


Exploding Demand 
for Pure Water 
Multi-Pure, the industry leader in solid 
carbon block filtration since 1970, needs 
independent distributors nationwide. Most 
effective system on market. $300 invest- 
ment. Unlimited income potential. Free in- 
formation. Serious inquires only, Call Paul: 


Health Concepts (313) 429-1831 
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GARBAGE 
ADVERTISING OFFICE 
123 Main Street, Gloucester, 
MA 01930 
(800) 356-9313 


Save on Food Packaging 
Why not make your own natural sodas, yogurt, 
ice creams and more at home? With Flavorlt 
Natural Fruit concentrates you can have a differ- 
ent taste each day of the week. Available flavors 
are Strawberry, Pina Colada, Guava, Mango, 
Black Cherry, Passion Fruit, Raspberry, and 
Papaya. We also carry a complete line of soda- 
yogurt-ice cream makers and more. 

For a free brochure, write 
Flavorlt, Dept. GM-100 
PO Box 1565, Cranford, NJ 07016 
eS 


RECYCLERS DO IT 
MORE THAN ONCE 
For your bumpersticker, send $2 to 
Atlantic Recycled Paper Co. 
PO Box 11021, Baltimore, MD 21212 
serra 


Waste disposal, recycling, natural 
foods, asbestos removal, and water 
purification companies will be among 
the most rewarding stock market in- 
vestments of the 1990's. 

For profitmaking information from this 
bimonthly newsletter write: 
Environmental Investing 
PO Box 611, Amherst, MA 01004 
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for groups of all sizes! 
RecyclaCards by 
Write Now Recycled Paper & Print 
While making a profit for your group, you will 
also be helping to develop markets for waste 
paper in America. For information and samples 
call (717) 523-0702, or write 
Write Now Recycled Paper & Print 
160 North 5th Street 
Lewisburg, PA 17837 
pe ee 
Solid Waste Reduction System 
Our company has developed a 
method to reduce solid wastes into 
usable end product. This product can 
be economically used to manufacture 
building materials, panels, or decora- 
tive items. Need financial backing for 
development. For information call 
Wri-Tex Systems 


(702) 870-3221. 
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Inside Back Cover 


Stomp-No-More 
Sunelco 
Trace Engineering 
Wall Street Green Review 
Water Conservation Systems 
Water Cycle Systems ... 
Woodstock Soapstone 
WRAP... 


CLASSIFIEDS 
are $75 for the first 40 words. 
$1.25 each additional word. 
Submissions must be in writing and prepaid. 
Small display ads and classifieds for regular 
commercial products are charged by the column- 
inch; please contact our advertising sales office. 


K 


Recycle with "Envy-Lopes"! 
Make beautiful envelopes in a minute. 
Recycle any flat paper, including: 
Giftwrap, wallpaper (books), calendar 
scenes, bags, magazines, computer 
paper, comic books, greeting cards, etc. 

+ Help the recycling effort! 

%* Don't buy envelopes again! 

+ Simple to use kit. It's reusable! 

%* Excellent recycling training aid 
for children! 

%* Fun for all - great gift item! 
Complete "Envy-Lope” kit only $6.00 postpaid! 
Iron-clad, money-back guarantee! 
Anthony's Originals 
P.O. Box 8336-B 


Natick, MA 01760 


NON-TOXIC 


Not Only Possible, Available. 
Non Chemical Device * Durable » Maintenance Free 
Simple Installation * Low Energy Costs 


For more information 
call or write; 
1-800-628-0858 
Cooperative Products, Rt 3 Box 5, Osage Beach, MO 65065 


PEST CONTROL? 


COMPACT-FLUORESCENT 
LIGHT BULBS 


“Saves Energy” 

A compact fluorescent light bulb 
screws into ordinary fixtures, saves 
energy, burns brighter and lasts 10 
times longer than standard bulbs. 
=~ = Send $1 for our catalog! 

A BRIGHTER WAY 


5214 Burleson Rd., #317, Austin, Tx 78744 512.444.5818 


( It Makes Sense to 
COMPOST 


Many Gardeners Have Used >) 


The SOILSAVER for Years 
Now everyone can compost & recycle! 
Here’s a compostor that combines quick 
decomposition with an attractive backyard design. 


City waste is a growing and expensive problem 
EVERYONE CAN HELP 
Attractive and convenient design ensures a 
steady supply of nutrient rich humus 
Gardening catalogs agree this is the 
best compostor available! 
Barclay Recycling Inc. 
(416) 736-1476 y) 


100% COTTON SHOWER CURTAIN 
Don’t “dump” another plastic shower curtain! 
Tightly woven 100% cotton duck gets wet, but 
water stays in the tub. No liner necessary. Machine 
washable! No more grimy, sticky vinyl. Rustproof 
grommets. White, $25 + $3.50 shipping. Send 
check/money order to: 
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No More Roaches! 


New, low cost, safe 
method gets rid of 
roaches easily, 
permanently. 
Guaranteed! 


NOPE 

(Non-Polluting Enterprises) 
P.0. Box 3336 

Smethport, PA 16749 
1-800-782-NOPE 

VISA/MC 


Call Toll Free: 
(800) 284-7363 


Seabright Laboratories 
4026 Harlan Street 


Emeryville, CA 94608 


Help for Sick Buildings 


For a more healthful environment at 
home or at work, arrange for the 
inspection that can make a difference. 
Comprehensive reports on: 
allergen sources, carbon dioxide, 
formaldehyde, combustion gases, 
lead, volatile organics, moisture 
problems, and HVAC issues. 


Jeffrey C. May 
(617) 354-0152 
94 Wendell Street Cambridge, MA 02138 


J. MAY HOME INSPECTIONS, INC. 


BAU 


Residential Design & Construction 
Natural Bullding Products 
Environmentally Safe 


Wood Finishes 
Wall Paints 
Floor Finishes 
Solvents & Cleaners 


Write or Call for Free Catalog 
BAU Inc., P.O. Box 190, Alton, NH 03809 
(603) 364-2400 


Atlantic 
Recycled 
Paper Co. 


copy paper « letterheads + computer paper 


envelopes * paper towels (for home & office) 
‘napkins « toilet paper 


For Free Price Sheet Call 
800-323-2811 


The Desert Sky 


Healthful Supplies 
for 
Alternative Lifestyles 


Gentle products formulated to assure 
maximum effectiveness 
without harsh ingredients. 


© UNSCENTED 


© BIODEGRADABLE 


Be kind to yourselt & the environment. 


For FREE CATALOG write: 
The Desert Sky 

4706 N Midkiff #30 Ste. 2546 
Midland, TX 79708 
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OPINION 


he Fling 35, the Weekend 35 (wa- 
terproof) and the Stretch 35 (wide- 
angle lens) — these are three new 
cameras from Kodak. They range in price 
from $6.95 to $13.50 and each is pre- 
loaded with a roll of 24-exposure film. 
Here's the hitch: Once the single roll of 
film is shot, the camera is delivered intact 
to a developer, where the film is devel- 
oped and the camera body is tossed. 
Ironically, Kodak is aware that 
“disposable” is becoming an unpalat- 
able term in the marketplace. Company 
spokespeople correct reporters who re- 
fer to the camera asa disposable or throw- 
away, avidly encouraging that we say 
“single-use” instead. Spokespeople also 
claim that “disposable” doesn’t apply, 
because the camera is thrown away by 


the processor, not by 
the consumer. 
The cameras 
are made of card- 
board and polystyrene (the Weekend 35 
has an additional layer of PETG copoly- 
ester). We all know the cameras don’t 
just disappear. Kodak agrees that they 
shouldn’t go into trash cans, but the 
company doesn’t have plans to recycle 
them. Kodak believes the responsibility 
for proper disposal (which they don’t de- 
fine) or recycling of cameras lies with the 
photo processor. Theoretically, the poly- 
styrene bodies could be recycled once 
the Plexiglass lenses were removed, but 
such recycling facilities number at less 
than a handful right now. In an informal 
survey of 13 New York City area photo 
developers, we found that only one sent 
camera bodies to a recycler even though 
there isa polystyrene recycling facility in 
Brooklyn. 


Aha. So what we have here is a 
classic case of passing the buck. Con- 
sumers don’t feel responsible because 
they're not throwing cameras away. 
Kodak thinks the processors are respon- 
sible. In the midst of all the argument, 
these gadgets are heading for our 
landfills. 

And what do we need a throw- 
away camera for, anyway? It’s not more 
convenient; either way you have to re- 
member to take a camera along. It’s not 
better; if you want good pictures and 
control of a shot, you bring your Nikon. 
It’s not cheaper; a lightweight tried-and- 
true instamatic — from Kodak — costs 
$7.95 and lasts a decade. (Fuji has re- 
cently introduced disposables, too.) 
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The Seventh 


Generation. 
-Marketplace 


Seventh Generation is your source for products that reduce 
pollution of our air nl water, and conserve precious natural 
resources. Here are some of our most popular products. 

* Prices include shipping and handling. 


The reusable alternative to paper and plastic bags. 
Our string bags have sturdy, comfortable handles 
and large carrying capacity. Made of 100% cotton, 
they fit easily into your pocket or purse for thou- 
sands of trips to the grocery store. (Don’t forget to 
take one along when you go shopping for clothes, 
books, or anything else.) 

*02-011 2 String Bags.... ++00$10,95* 


Stop using plastic sandwich bags. 

Unlike plastic, which takes hundreds of years to decom- ' 
pose,our cellulose bags (made from wood pulp) totally 
biodegrade in 1-3 years, or they can be recycled. And, 
unlike plastic, there’s no “outgasing” to spoil the taste of 
your food (that unmistakable smell of a new car is the 

result of plastic oufgasing). Twist ties included. 


Soft and comfortable toilet paper. 
Our 2-ply toilet paper is made from 
100% recycled paper — waste paper 
that otherwise would be taking up 
space in a landfill. 500 sheets to a roll. 
09-009 Sampler Pack 

(12 rolls)... x 


Stacking bins make recycling easy! 

Our super-convenient sorting bins have an 11 gallon capacity 
and solid interlocking feet that let you stack up to 6 high for 
serious space saving. Ribbed, solid wall.construction means 
extra strength and stability. Easy to use and easy to carry,and 
best of all they’re made from recycled tires and recycled 
plastic, Get one each for aluminum cans, plastics, glass, and 
newspapers.Inside dimensions 11"h x 17 1/2" wx 13 3/4"d. 
10-011 3 Stacking Bins. $45.95* 

10-012 1 Stacking Bin..........$15.95* 


FREE CATALOG! 


32 pages packed with recycled paper products, 
water savers, recycling equipment, biodegradable 
cleaners...and much, much more. 


Ordering from Seventh Generation is easy! Just call us toll free 


-800-456-1177 


Our knowledgeable staff will take your order and answer any questions you may have. 
Seventh Generation, 10 Farrell Street Dept MO3011, South Burlington, VT 05403 a 


RESTORATION 


The Hambleton Island project site before 
execution in February, 1972. 


etlands - bogs, 
marshes, and swamps are crucial natu- 
ral resources. Waterfowl and other wild- 
life depend on them for food and habitat. 
They serveas spawning grounds for food 
fish.Wetlands filter pollutants and miti- 
gate erosion. But decades of channel 
dredging, tunnel and bridge construc- 
tion, shoreline bulkheading and other 
sorts of development have destroyed 
many of these vital lands. 

Eighteen years ago, Edgar Gar- 
bisch had an idea. The Maryland-based 
marsh ecologist wanted to undo some of 
the damage — so he undertook a pioneer- 
ing program at his own expense. With a 
team of scientists and workers, Mr. Gar- 
bisch took on the restoration of Hamble- 
ton Island, a narrow 15-acre marshland 
in the Chesapeake Bay, which had been 
rapidly eroding. 


An aerial view of the wetland construction area in 197 


Mr. Garbisch used both artifi- 
cial and natural processes to rebuild the 
stem and attract biological organ- 
to the tidal marine environment 
onceagain. Workers unloaded 600 truck- 
loads of terrestrial quarry sand adjacent 
to the island, creating a two-acre man- 
made sand flat. They also cultivated 
60,000 seedlings in greenhouses using 
synthetic sea water, and planted them 
on the new plot. Nine species of hardy 
marsh plants evolved. In fact, tropical 
storm Agnes, which took its toll on the 
Chesapeake area in June of 1972, barely 
affected the young marsh. 

Within eight months after the 
project was initiated, animals inhabiting 
the artificial sand flat were discovered to 
be identical to those found in natural 


control areas. More than 12 species of 
microflora covered the sand flat, and 
beneficial insects and insect larvae 
abounded. Canadian geese, muskrats, 
and deer, once indigenous to the island, 
all grazed there again 

Dubbed “a Wright Brothers 
flight in the world of wetland ecology” 
by the American Bureau of Shipping, 
Hambleton Island was a phenomenal 
success. It has been the prototype for 
other tidal-marshland restoration proj- 
ects since 

Edgar Garbisch founded and 
directs Environmental Concern, Inc., a 
research facility specializing in wetlands. 
Since 1971, the firm has constructed 
and /or restored 300 wetlands along the 
mid-Atlantic coast. —Ginia Bellafante 
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